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LABORATORY DATA CONSULTANTS, INC.
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
b I.llhlhlhlhl L‘h‘h‘h‘ Y !
D
Posillico Consulting April 25, 2014

1750 New Highway

Farmingdale, NY 11735

ATTN: Mr. Ellis Koch

SUBJECT: Gilen Isle, Data Validation

Dear Mr. Koch,

Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on April 8, 2014. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #31626:

SDG # Fraction
160-5519-1, 160-5606-1 Gamma Spectroscopy, Alpha Spectroscopy, Radium-
160-5651-1, 160-5691-1 226, Radium-228

160-56692-1, 160-5697-1
160-5703-1, 160-5766-1
160-5766-2

The data validation was performed under category A and B guidelines. The analyses were
validated using the following documents, as applicable to each method:

o Multi Agency Radiological Laboratory Analytical Protocols Manual, July 2004

° USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, EPA 540-R-10-011, January 2010

Please feel free to contact us if you have any questions.

Sincerely, g

Christina Rink
Project Manager/Chemist

L:\Posillico\Glen Island\31626COV.wpd



Attachment 1

Gamma | Alpha
Spec. Spec. |Ra-226 { Ra-228
(GA-01-R) {(A-01-R)] (903.0) { (904.0)
W|S |wWis|w|S|w]s wWils |wls|w]s |w]|SsS|w|SsS{w]|s|w]S |w]|SsS|wis|WwW S

A 160-5519-1 04/08/14(04/29/14{ 1 o |J1]o]1j0j1]0O
A 160-5519-1 04/08/14[04/29/14 g 0ojJojojo
B 160-5606-1 04/08/14104/2914| 1 | 3 |1 |3 ]1]10|1]0
B 160-5606-1 04/08/14104/29/14 ojlojo]o
Cc 160-5651-1 04/08/14|04/29/14 1 ]11111fl0f1]0
Cc 160-5651-1 04/08/14]04/29/14 q0]0]0}jo0
D 160-5691-1 04/08/14]104/29/14 | 1 1j1oj1]Jo0]1{o0
E 160-5692-1 04/08/1404/29/14] 1 | 7 1]Jol1]0
E 160-5692-1 04/08/14]04/29/14 |68 8 ojojJolo
F 160-5697-1 04/08/14]04/29/14| 1 3 11]13}1fi0]1]0
F 160-5697-1 04/08/14{04/29/14 g 0jojJjolo
G 160-5703-1 04/08/14]04/29/14 | 1 3 J113]1]0]1]0
G 160-5703-1 04/08/14|04/29/14 |6 D& 0j0jJo0|]oO
H 160-5766-1 04/08/14[04/29/14| 4 3 |14 4101410

H 160-5766-1 04/08/14]04/29/14 |
[ 160-5766-2 04/08/14]04/29/14| - - 1-1- -1 -

[Fotal T/CR 12 1 27 12|27 [13] 0 {12]| O olojJojojJojofojojojojojojojojojojojo]o 103

Shaded cells indicate Cat B review (all other cells are Cat A review). These sample counts do not include MS/MSD, and DUPs
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Glen Isle, NYSDEC, Project Number: RWI1401

Site:
Laboratory:
Report No.:
Reviewer:

Date:

Glen Isle

Test America St. Louis, MO

160-5519-1

Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

April 21,2014

Samples Reviewed and Evaluation Summary

FIELD ID

FBO18
LT-C-045-4-6**
FB018DUP

LABID FRACTIONS VALIDATED
160-5519-1 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
160-5519-2 Gamma Spectroscopy**, Alpha Spectroscopy™**

160-5519-1DUP  Gamma Spectroscopy, Alpha Spectroscopy

LT-C-045-4-6DUP  160-5519-2DUP  Gamma Spectroscopy, Alpha Spectroscopy

Associated QC Samples(s):

Field Blanks:

FB018

Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected on February 6, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5519-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected | Action Level Associated Samples
PB (prep blank) Actinium-228 0.02469 pCi/g <RL LT-C-045-4-6%*
Radium-228 0.02469 pCi/g <RL

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL. '

» If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

»  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample results were greater than the RL.

Laboratory Job 160-5519-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number;: RWI11401

FBO018 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected | Action Level Associated Samples
PB (prep blank) Thorium-228 0.09496 pCi/L <RL FBO18

Sample results were qualified as follows:

+  If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

« If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample result as nondetect.

FBO018 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226
Isotopes were detected above the minimum detectable activity (MDA). The presence of activity

indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope ‘Level Detected Action Level Associated Samples
PB (prep blank) Radium-226 0.2304 pCi/L <RL FBO018

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+ Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

No samples were qualified since the associated sample result was nondetect.

FBO018 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Laboratory Job 160-5519-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FBO018 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample FB018 and LR-C-045-4-6** for gamma
spectroscopy and alpha spectroscopy. The following table lists the isotope results outside of
control limits and the resulting actions.

Alpha Spectroscopy

RER
Isotope (Limits) Affected Sample Validation Action
Uranium-235/236 1.02 (<1.0) [LR-C-045-4-6** UJ nondetects

The bias cannot be determined based off this nonconformance. The results can be used for
project objectives as nondetects with estimated quantitation limits (UJ) which may have a minor
impact on the data usability.

Gamma Spectroscopy
All criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5519-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI11401

ulJ-

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘]’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are” known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5519-1, Radiochemistry, Page 5 of 5



LDC #__31626A35 VALIDATION COMPLETENESS WORKSHEET Date:_ 4-'7-1Y4

SDG #___160-5519-1 Cat A/Cat B Page:_| of |
Laboratory :_ Test America, Inc. Reviewer:
2nd Reviewer._

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: 7l - Y

Not reviewed for Cat A review.

I Technical holding times

1. Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

I\V. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates D ue
Vi. | Laboratory control samples LC S

VII. | Minimum detectable activity (MDA)

VIII. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

z>>>>>%>>>

X. | Field duplicates

L_x1__{ Fietd hianks ND FB =1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 | | FBot8 Wi 11 21 31
2 |LT-c0454-6 *¥ Sl 22 32
3 | | Feotspup w13 23 33
4 | LT-C-045-4-6DUP S |14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 20 || PRW 39
10 20 0?4 PBS 40
Notes:

GAMMA.wpd



Loc #: J1636A35 | ALIDAT , Page:_| of &
SDG #: o ~ Reviewer:__} % é—
S 4 . 2nd Reviewer:, :
) Method:Radiochemistry(EPA Method G A -© |- R)
. Vahdation Area : : { Yes | No NA A Flndings/(:omments

Were all instruments and detectors calibration as required? . \/

Were NIST traceab!e standeards used fof all calibrations?

v/
Wes the check source identified by activity and radionuctide? \/ '

Were check sources including background counts analyzed &t the requlrled
frequency and within Iabcratory contrcl hm:ts'?

Were blank analyses performed as r'eqdired?

Were any activities detected in the blanks greater than the minimumn dstectable /
activity (MDA)? If yes, please see'the Blanks valldatxon completeness worksheet.

Were a matrix spike (MS) analyzed for sach matsix in this SDG? !f no, indicate |}, / )
which matrix does not have an assogiated MS/MSD or MS/DUP. i @

Were the MS percent recoverles (%R) within the QC limits? If the sample :
concentration exceeded the spike concentranon by a factor of 4 or more, no /
action was taken. .

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

Were all duplxcate sample duphc&te error rations (DER) <1 42? i \/

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent dm‘erence (RPD) \/
w:thm the 75-125%

Was & tracer/carrier added to each sample?

Were tracer/camer recovanes wnhln the QC hmrls"

Were performance svaluation (PE) samples performed?

Were the performance evaluaixon (PE) samples within’ the acceptance fimits?

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

IWere the Minimum Detectable Activities (MDA) < RL? - "

RAD-EPA.!V version 1.0



ioc#_ 36 FCA3S VALIDATION FINDINGS CHECKLIST | Page; 2ot 2
SDG #: - , Reviewer:
' ‘ ' 2nd Reviewer:__ o/l —

s e e

Validation Area

T

2 oA
LT

e
R

TR
SRS
S

"Targe’( analytes were detected in the fleld blanks. , v ’ | |

 RAD-EPA.V version 1.0



LDC #:_ 31626A35 VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: Radiochemistry, Method _GA-01-R
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N _N/A Were blank analyses performed as required? If no, please see qualifications below.
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Page:_| of {
&

Reviewer:

2nd Reviewer: ﬂ

Q4
Conc. units:_ pCilg Associated Samples: 2 (>5%)
Isotope Blank ID Blank Sample ldentification
Action Limit;
PB No Qual's.

Ac-228 0.02469 Arcn

Ra-228 0.02469 6125~

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626A35.wpd



o #: 3l 26A35 : . VALIDATION FINDINGS WORKSHEET - Pagei_| -of |
SDG #:___ — . Level IV Recaiculation Worksheet =~ . _ Reviewer: . M (&

D1 R _ : S . : 2nd Reviewer: =y
METHOD: Radlochemrstry (Method GA-01- ) T . | |

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuta:

%R = Found x 100 Where, Found. = activity of each analyte measured in the enalysis of the sample
True True = ectivity of each analyte in the source.

A matrix spike and matrix splke duphcate refative percent difference (RPD) was recalculated using the following formula:

RPD = {8-D! x100 Where, S = Original sample activity
~ (5+D)2 _ D= Qupllce(te' sample activity o . : ,
I . . ' : i Hecalculated “ Reported I
' ' ' ' . Acceptabls
Sample 1D Typo of Analysls Analyto_ Found/S (units) True/D (units) %R orRPD . (YN _
- Laboratory control sﬁmple . ' » : : - ‘ i
. ’ \ _ a ‘
LCS 1 Cs-131 ] 3y.82 (PC/}/ 35.8 (PO 97 | 97 v
Mamx splke sample ) :
) RER | RER
Duplicate RPD . .
| uplic 6’» . : 0.41| (PC:/ o U388 ( / . \(/
5 | PP r ooss ]t 0oue 0.32 | ©0.32 |
. Chemical recovery ' ‘ : A l)

Comments: Refer to ap_grr)griate worksheet for list of gAualiﬁCations and associated samgles when regorted results do ot agree within 10.0% of the recalculated results,

JoToLcds ’ » : L ' , ' Version 1.0 (3/2/2000)



o #_2l@d ©A35 - yALIDATION FINDINGS WORKSHEET Page:_| of |

SDG #: — _ - Sampie Calculation Verification Reviewer: MG
‘ ‘ _ . 2nd reviewer:___ on.
METHOD: Radiochemistry (Method: GA-01- R )

Please see .quai’rﬁcéﬁons below for all questions answered "N°. Not applicable questions are identified as "N/A".
N_N/A Have results been reported and calculated correctly?
N _N/A Are results within the calibrated range of the instruments?

Analyte results for # 2 J Pb=2 Y . ' reported with a positive detect were recalculated
and verified using the foliowing equation: '
Activity = Recalculedi;:ﬁ:

{opm - bekard com) _ ' . .,

222)E)Vo(CP) (1458 dps ) (97.03 PE/gps )
E = Efficiency . : = 0.4189 Pcl/ '
Vol = Volume <T ,_l , ’ : . . . 3
CF = %R, Self-absorbance, abundance, ect. ) %

Reportod Caleulatod
. Con ton Concentration Acceaptable
# ~ Sample ID o __ Anaiyte _ (/g ) (PCi /g ) (Y/N)
——— n - 0 .
l 2 Pb - 910 o-419 o.q,’q Y

Note:

RECALC.35 : Version 1.0 (3/2/2000)



LDC #:__31626A36 VALIDATION COMPLETENESS WORKSHEET Date: H-17-1Y

SDG #__160-5519-1 Cat A/Cat B Page:_{ of |
Laboratory:_Test America, Inc. Reviewer_ M &
2nd Reviewer:_c/lL—

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

__Validation Area Comments
I.__| Technical holding times A Sampling dates: J-6- 4
Il.__| Initial calibration A Not reviewed for Cat A review.
lll.__{ Calibration verification A Not reviewed for Cat A review.
IV. | Blanks Sw
V. | Matrix Spike/(Matrix Spike) Duplicates Sw |DUP
V1. | Laboratory control samples A LCS / LCSD
VII. | Carrier recovery A
VIil. | Minimum detectable activity (MDA) A
IX. | Sample result verification A Not reviewed for Cat A review.
X. | Overall assessment of data A
XI. | Field duplicates N
XIi ield hlanks & f‘.{g ND Svr1 FB=|
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rihsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
1 || rBo1s W |11 21 31
2 |LT.c-0a546 X * S |12 22 32
3 | | Feot8puP w13 23 33
4 | LT-C-0454-6DUP S |14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 20l | PBW 39
10 20 30| P8BS 40
Notes:

ALPHA.wpd



LDC #:_21636AD0 ALIDAT C Page:_| of &
SDG #: — ' Reviewer: MG
o ‘ 2nd Reviewer;_c/2—

Method:Radiochemistry(EPA Method A~01-R )

Validation Area : : Yeos | No 1 NA Findmgs/Comments

Were all instruments and detéctors calibration as required?

Were NIST traceable standards used for all calibrations? v :

v/
Was the check source identified by acisvrty and radionuclide? v '

Were check sources including background counts analyzed at the requiried
frequency and wuthxn Iabora!ory control hmrls9

Were any activities detected in the blanks greater than the minimum detectable

Were blank analyses performed as required? \/ T ‘ : .
activity (MDA)? If yes. please see'the Blanks valldatlon compieteness worksheet. \/

Were a matrlx spike (MS) analyzed for each matrix In this SDG? if nQ, ind 4 : \/
which matrix does not have an associated MS/MSD .or MS/DUP. §ol))/ ¢ 8

Were the MS percent recoveries (%R) within the QC limits? If the sample ‘ /
concentration exceeded the spike concentratlon by a factor of 4 or more, no . .
action was taken. g ) ,

Was a duplicate sample anaylzed at the required frequency of 5% In this SDG?

Were all duphcate sample duphcata error rat(ons (DER) <1.427,

Was an LCS analyzed per enalyticel betch?

Were the LCS percent recoveries (%R) and relative percent differenca (RPD) l/
wrthln the 75 125%

ks'.w.\

Was a tracer/carrier added to each sample?

Were tracer/camer recoveries wnh.n the QC hmlts"

Were performance evalustion (PE) samples performed?

Were the performance evaluetion (PE) samples within'the acceptance limits? \/
- T .

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? - /

ll

RAD-EPA.!V version 1.0



e #,_ 3l 2 CADL VALIDATION FINDINGS CHECKLIST Page: 2of 2
SDG #: - , Reviewer:
- ' ' 2nd Reviewer:

Validation Area o : ' Fihdingleommants

Field dup!lcste pairs were identified in this SDG.

i Target ana!ytes were detected in the fleld dupllcetes.

Field blanks were identified in this SDG.

v/
"Target analytes were detected in the field blanks. . \/( RE <L RULU

Il

_ RAD-EP.A.N version 1.0



LDC #: 31626A36 VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: Radiochemistry, Method _A-01-R

N N/A Were blank analyses performed as required? If no, please see qualifications below.

Pgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Page:_| of [
G

Reviewer:

2nd Reviewer: %

Conc. units:_ pCi/L Associated Samples: 1 (ND)
Isotope Blank ID Blank Sample ldentification
Action Limit|
PB No Qual.

Th-228 0.09496 | _-e#75

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626A36.wpd



oc #: 3l ICAR6 VALIDATION FINDINGS WORKSHEET Page:_[_of | _

SDG #: — ' , Duplicate Analysis Reviewer:.
: 2nd Reviewer:___ <7

METHOD: Radiochemistry {(Method:

%ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

\Y N N/A  Was a duplicate sample analyzed the required frequency of 5% in this SDG?

Y HNIN/A  Were all duplicate sample duplicate error ratio (DER) < 1.42? DER= l'Acl_'l-' Agtg_lt Act = sample activity = 8 = 1 sigma error
. ’ 2 512 + 522 1/2 :

Eg EL IV ONLY: ' S
N _N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

RER
# ‘Duplicate ID - Matrix léotope e -DER (Limits) Associated Samples ' Qualifications
I y Soil |U-9%/7%| rog  (£1) 2 J/v3/A _ (ND.)

Comments:

DUP.35.D0OC Version 1.0 {3/2/2000)



e #: Al A6

SDG #:

METHOD: Radlochemtstry (Method

'VALIDATION FINDINGS WORKSHEET

,A.—lbl-..l'”{ |

)

Level IV Recalculation Worksheet

Percent recoveries (%R) for a Iaborat_ory control sample, a matrix spike and a metrix spike duplicate sample were recaluculated using the following formuta:

%R = Found x 100

True

Where,

‘True = getivity of each analyts in  the source,

Found = activity of each analyte meesured in the enalysis of the sample,

A matrix spike and matrix splke dupllcate relative percent differehce (RPD) was recalculated using the following formula:

Page:__| -of {
Reviewer:__ M &
2nd Reviewer: Cr

RPD = {8-D! x 100 Where, S = Oiginal sample activity
(8+D)2 D'+= Duplicate sample activity o . 4
i Recalcufatod - “ Reported » l
. ' . Acceptable
Sample 1D Type of Analysis Found/S (units) True/D (units) %R or RPD ! %R orRPD (Y/N) '
' | Laboratory control sample . | o ]
Th-230 (pei s (P (Q |
LCS T | 256.09 H-5 5 * (02 Y
Matﬂx splke sample v :
Duplicate RPD _ 393 / 24 RER ReR _
. 0. ‘)C\ }) 0.3343 (PC' / t
L( TM-?Q% * Y8 + 0_|3l‘l 3 0.2\ O, 21 Y |
Chemical recovery : o .
9 | J- 932 |2a15 (em)| je.us @l Co ¢ 6. |

' Comments: Réfef to gpprbpriate Worksheet for list of g-ualiﬁ'cations and associa_tea samples when reported results do.not agree within 10.0%.of the recalculated result

TOTCLC.35

Version 1.0 (3/2/2000)



oc#;,_2l@d GABG - yALIDATION FINDINGS WORKSHEET Page:_| of |

SDG #: — _ - Sampie Calculation Venflcaﬂo Reviewer: MG
_  2nd reviewer:___ A
METHOD: Radlochemlstry (Method: A-o0l- R )

Plaase see quahﬁcahons below for all questions answered *N". Not applicable questions are identified as "N/A".
N N/A Have results been reported and calculated correctly?
N _N/A Are results within the calibrated range of the instruments?

Analyte results for # 3 ' Th-232

and verified using the following equation:

reporied with a positive detect were recalculated

Activity = Recelculetion:
—(opm - bekard cpm) 20 - ~ _ ‘
e L/ ) BN
Spfes (5.9)(0.9859) (1:0067 ) (0.741) | |
CF = %R, Self-absorbance, abundance, ect. »
' v ' Roported . Caleulated
) ccréccen;rat;on c(oxl:egm}am;n Acc(:pt/mable
# Sample ID ) Analyte : ( % I
‘. 2 Th-232 0.348 o.3uqe Y
' V=-933/934 | 0.32% | 0.32%8 L
Note:

RECALC.35 . ’ ‘ Version 1.0 (3/2/2000)



LDC #.__31626A29a

SDG #.__160-5519-1
Laboratory:_Test America, Inc.

Date: Y- 7~y

Page:| of [
Reviewer._ MG

2nd Reviewer;_ gl1—

VALIDATION COMPLETENESS WORKSHEET

A5

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
I. Technical holding times A Sampling dates: 9 -6~ "I
Il. | Initial calibration M Not reviewed for Cat A review.
Ill._{ Calibration verification l\‘ Not reviewed for Cat A review.
V. | Blanks Sw
V. | Matrix Spike/(Matrix Spike) Duplicates T\} wot @i uiv eﬁq
VI. | Laboratory control samples A LC S / LCSD
VII. | Carrier recovery A
VII. | Minimum detectable activity (MDA) A
IX. | Sample result verification N Not reviewed for Cat A review.
X. | Overall assessment of data A
XI. | Field duplicates ’\\
XJl | Field hlanks N FBg -~ |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |FBO18 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBwW 40
Notes:

31626A29aW.wpd




LDC #: 31626A29a VALIDATION FINDINGS WORKSHEET Page:_| of [

Blanks Reviewer:. MG

2nd Reviewer:
METHOD: Radiochemistry, Method _903.0

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A_ Were blank analyses performed as required? If no, please see qualifications below.
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_ pCi/L Associated Samples:_ all (ND)
Isotope Blank ID Blank Sample Identification
Action Limit

PB

Ra-226 0.2304 _ A5

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626A29a.wpd



LDC #__ 31626A29b VALIDATION COMPLETENESS WORKSHEET Date: A-17-14

SDG #__160-5519-1 Cat A/CatB Page: | of |
Laboratory:_Test America, Inc. Reviewer:_M (5
2nd Reviewer.__Or—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: g -6-1H

l. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

not vegu ved

V. Matrix Spike/(Matrix Spike) Duplicates
Les /sy

VI. | Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

2Pz lz >

X|. | Field duplicates
| xu__{ Field hianks Fe -
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validat\eﬁ Sam&les: ** Indicates sample underwent Cat B review.
arev
1 FBO18 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 | PBW 30 40
Notes:

31626A29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401 .

Site:
Laboratory:
Report No.:
Reviewer:

Date:

Glen Isle

Test America St. Louis, MO

160-5606-1

Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

April 21, 2014

Samples Reviewed and Evaluation Summary

FIELD ID

CC-C-013-4-6
FB023
CC-C-33-4-6
CC-C-36-4-6
LT-R-003**

LABID FRACTIONS VALIDATED

160-5606-1 Gamma Spectroscopy, Alpha Spectroscopy

160-5606-2 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
160-5606-3 Gamma Spectroscopy, Alpha Spectroscopy

160-5606-4 Gamma Spectroscopy, Alpha Spectroscopy

160-5606-5 Gamma Spectroscopy**, Alpha Spectroscopy**

CC-C-013-4-6DUP  160-5606-1DUP  Gamma Spectroscopy, Alpha Spectroscopy

FB023DUP

160-5606-2DUP  Gamma Spectroscopy, Ra-226

Associated QC Samples(s):

Field Blanks:

FB023

Field Duplicate pair:  None Associated -

The above-listed water and soil samples were collected from February 12, 2014 through
February 14, 2014 and were analyzed for gamma spectroscopy by method GA-01-R, alpha
spectroscopy for isotopic thorium and isotopic uranium by method A-01-R, Radium-226 by EPA
Method 903.0, and Radium-228 by EPA Method 904.0. The data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP)
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines
for Inorganic Superfund Data Review, EPA 540-R-10-011 (January 2010), modified as necessary
to accommodate the non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

~ Laboratory Job 160-5606-1, Radiochemistry, Page 1 of 5



Glen Iste, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to laboratory quality
control outliers.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples

PB (prep blank) Lead-214 13.62 pCi/L <RL FB023
PB (prep blank) Actinium-228 0.01787 pCi/g <RL CC-C-013-4-6
Radium-228 0.01787 pCi/g <RL CC-C-33-4-6
CC-C-36-4-6
LT-R-003**

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration. ,

» Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Laboratory Job 160-5606-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Qualified sample results are listed in the table below.

Sample Analyte Reported Level Validation Action
CC-C-013-4-6 Radium-228 0.587 pCi/g 1.00U pCi/g
CC-C-33-4-6 Radium-228 0.781 pCi/g 1.00U pCi/g
CC-C-36-4-6 Radium-228 0.535 pCi/g 1.00U pCi/g
LT-R-003** Radium-228 0.531 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FB023 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at <RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Thorium-230 0.1046 pCi/g <RL CC-C-013-4-6
CC-C-33-4-6
CC-C-36-4-6
LT-R-003**

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

« If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

¢ Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Analyte Reported Level Validation Action
CC-C-013-4-6 Thorium-230 0.463 pCi/g 1.00U pCi/g
CC-C-36-4-6 Thorjum-230 0.542 pCi/g 1.00U pCi/g
LT-R-003** Thorium-230 0.613 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FB023 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Laboratory Job 160-5606-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RW11401

Radium-226
No isotopes were detected above the mininﬁum detectable activity (MDA).

FB023 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FB023 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on samples CC-C-013-4-6 for gamma spectroscopy
and alpha spectroscopy and FB023 for gamma spectroscopy and radium-226. All criteria were
met. .

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met,

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5606-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

uJ -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5606-1, Radiochemistry, Page 5 of 5



LDC #.__31626B35 VALIDATION COMPLETENESS WORKSHEET Date: "('17—11—{

SDG #___ 160-5606-1 Cat A/Cat B Page._lof |
Laboratory : Test America, Inc. Reviewer._ My
2nd Reviewer: A=

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _ Comments
Sampling dates: 9"9"“—( ’H’V'UU‘?L\ 9'/‘{*/‘-{

Not reviewed for Cat A review.

l. Technical holding times

1l Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates D J P
V1. | Laboratory control samples LCS

VII. [ Minimum detectable activity (MDA)

V1. | Sample result verification Not reviewed for Cat A review.

IX. ] Overall assessment of data

Z>>>>>{>>>

X. Field duplicates

X| Eield hlanks (< AL ) ND F@= ;2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate . TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |ccco1346 S |11 21 31
2 2 FB023 wW |12 22 32
3 |ccc-3346 S |13 23 33
4 |CcCC-3646 14 24 34
5 |irroos® ¥ 15 25 35
6 | CC-C-013-4-6DUP v |16 26 36
7 2| FBoz3DUP w |17 27 37
8 18 28 38
9 19 20 | P8BS 39
10 20 , 307 FBwW 40
Notes:

31626B35W.wpd



IoC #: 21636®25 - YALIDATION FINDINGS.CHECKLIST ' Page:_| of 2
SDG #: o " Reviewer: gé—
o : 2nd Reviewer: :

Method:Radiochemistry(EPA Method GA-0 1- R )

Valldation Area

Were all instruments and detectors calibration as required?

Were NIST traceable standeards used for all calibrations? , .

Were check sources includmg background counts analyzed &t the requlned

vd
Was the check source identified by activrty and radionuclide? v .
frequency and within Iabcretory ccn‘trol limxts" /

Were blank analyses performed as lleqt'xired?

Were any activities detected in the blanks greater than the minimum dstectable
activity (MDA)? if yes, please see'the Blanks vahdatlon completeness wotksheeft.
R N 3

Were & matrix spike (MS) analyzed fof each matrix in this SDG? i no, indicate . |, I/
which matrix does not have an assogiafed MS/MSD, or MS/DUP(Sel)/ \ater) . ‘

Were the MS percent recoveries {%R) within the QC limits? If the samgple : /
concentration exceeded the spike concentratlcn by a factor of 4 or more, no : .
action was taken. .

Was a duplicate sample anaylzed at the required frequency of 5% In this SDG?

Were all duphcate sample duplicatte error ratlons (DER) <1 42? : ) \/

Was an LCS analyzed per analytical batch? ' \/

Were the LCS percent recoveries (%R) and relative percent difference {RPD)
wrkhln the 75-125%
O

Was a tracer/carrier added to each sample?

Were tracer/cerrler recoveries wuhm the Qc llrmts" v ' \/

Were performance evaluation (PE) samples performed? ' \/

Were the performance evaluaixon (PE) samples within'the acceptance limits?

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

ANAN

Were the Minimum Detectable Activities (MDA) < RL?

R_AD-EPA.!V version 1.0



SDG #: —

VALIDATION FINDINGS CHECKLIST '

Page: 2 of &
Reviewer:

2nd Reviewer,__ ¢/ Z

Field duplicate pairs were identified in this SDG.

) 3 % R X
: -> e Lo S

N0
) % i

i Field blanks were identified in this SDG.

Target analytes were detected in the field duplicates.

 RAD-EPA.IV version 1.0 -

nTarget analytes were detected In the fleid blanks.



LDC #:_31626B35 VALIDATION FINDINGS WORKSHEET Page:_{ of [

Blanks Reviewer. MG
2nd Reviewer:
METHOD: Radiochemistry, Method _ GA-01-R

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A Were blank analyses performed as required? If no, please see qualifications below.
N N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_ pCi/L Associated Samples:_ all water  (ND)
| Isotope Blank ID Blank Sample Identification
- || Action Limit;
PB No Qual.
Pb-214 13.62
Conc. units:_ pCilg Associated Samples:_ all soil
| Isotope Blank ID Blank Sample Identification
Action Limit
PB 1 3 4 5
| Ac-228 0.01787
|| Ra-228 0.01787 0.587/1.00U | 0.781/1.00U | 0.535/1.00U | 0.531/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626B35.wpd



oG #: 3l 26B35 * _VALIDATION FINDINGS WORKSHEET © Pagei_| of |

SDG #: - _ Level IV Recalculation Worksheet L Reviewer:___ M
' ' S : L _ S T 2nd Reviewer:
METHOD: Radiochemistry (Method;_ G A ~O1 - R ) R AR AP

Percent recoveties (%R) for a Iaboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila:

%R = Found x 100 Where, Found = aclivity of each analyte measured in the enalysis of the sample.
True True = gctivity of each analyte in the source,

A matrix spike and matrix spike duplicate relative perceni difference (RPD) was recalculated using the following formula:

RPD = !S-D! x100 Where, S = Original sample activity
(S+D)2 . D= Duplicate sample activity
Recalculated Roported
: — ) Acceptable
Sample 1D Type of Analysis Analyto Found/S {units) True/D (units) %R or RPD %R or RPD (Y/N)
g = : e r——___-.—_-_.———__—-__-—-—.__ : ;
o Laboretory control semple ‘ :
: 7 G ~
Lcs | | €00 |3a00 (L) 48 (v 93 v
. _ : . : |
' Metrix splke sample
Duplicate RPD ' . A . RER RER
| | : o Joueo (¢ /B" o.'—!3‘-(8(s>6\/%)| Y
6 | Bi-ow e g o553 | 0,0u9) 0.2 0.4
Chernical recovery i ' '
|

© Comments: Refer to ap_grbgfiate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results,

TOTCLC.36 - ' Version 1.0 (3/2/2000)



oo #_21@9 B35 YALIDATION FINDINGS WORKSHEET Page:_| _of |

SDG #____ — _ ‘ Sample Calculation Verification Reviewer.___ M
: _ 2nd reviewer:____ (.
METHOD: Radiochemistry (Method:_ GA-9 |- R )

Please see ,qualiﬁcétions below for all questions answered °N". Not applicable questions are identified as "N/A",
N_N/A Have results been reported and calculated correctly?
N _N/A Are results within the calibrated range of the instruments?

Analyte results for # 5 ; v U -7 35 ' reported with a positive detect were recalculated
and verified using the following equation:
Activity = Recalculati'oh:
{cpm - bekard cpm) : .
(2.22)E)(Vol)(CF) (l. [9€ d4PS )(97-03 pe /JPS) '
7 P/
E = Efficiency = 0.03Q8 j
Vol = Volume Q 7 8 ' 3 .
CF = %R, Self-absorbancs, abundance, ect. 8
Roported Caleutated
’ Congcentration Coneem7ﬁon Acceptabie
# Sample ID o Anaiyte (/4 ) (PE+/a) (Y/N)
5 L -235 0.0363 | 0.03¢9 Y

Note:

RECALC.35 S ' Version 1.0 (3/2/2000)



LDC #:__31626B36 VALIDATION COMPLETENESS WORKSHEET Date:_U-17-14

SDG #;__160-5606-1 Cat A/Cat B Page:_{of {
Laboratory: Test America, Inc. Reviewer._ MG
2nd Reviewer._ CN~

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: 2-13-14 Throuah 2=l -1y

Not reviewed for Cat A review.

1. Technical holding times

. Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates O Y ¥
V1. | Laboratory control samples LCS / LCSD

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

L>>>>>>£>>>

Xl. | Field duplicates

X1l | Field blanks ‘JD FB = 2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |ccco1346 S [11 21 31
2 2| Frozs W12 22 32
3 |ccc-33-4-6 S [13 23 33
4 |ccc3s46 14 24 34
5 |iTRo0s ¥ * 15 25 35
6 | cc-c-0134-6DUP v |16 26 36
7 17 27 37
8 18 28 38
9 19 20! | P8BS 39
10 20 30%| PBW 40
Notes:

31626B36W.wpd



s ALIDATION FINDINGS CHe rage_L ot 2

Reviewer: MG
2nd Reviewer:_ (r—

Method:Radiochemistry(EPA Method A -01-R

Vahdation Area

o % B8 Gl
Were all instruments and detectors calibration as required? _ \/
Were NIST traceable standards used for all calibrations? -V
Was the check source identified by aéﬁvity’ and radionuclide? 4

Were check sources including background counts anelyzed at the requiried =B /
frequency and withzn labcratory comrol limits? ]

Were any activities detected in the blanks greater than the minimum detectabls
activity (MDA)? If yes, please seethe Blanks vahdatlon comp!eteness worksheet.

Were blank anelyses performed as required? v/
v

Were a matrix spike (MS) analyzed fot each matrix in this SDG? lf le) mdlcate \ :
which matrix does not have an assoqlga_tegi MS/MSD or MS/DUP. @ \/

Were the MS percent recoverles (9 (%R) within the QC limits? if the sample ' \/
concentration exceeded the splke concentramon by a facter of 4 or more, no . .
action was taken. . .

Was a duplicete sample anaylzed at the requ!red frequency of 5% in this SDG? - \/
Were all dupllcate sample duphceae ertor redlons (DEH) <1 A27. l/

Wes an LCS analyzed per analyticel batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) \/
w:thln the 75 125% .

Was a tracer/carrier added to each semple? /

Were tracer/camer recovanes wdhm the QC hmns"

Were performance evaluation (PE) sampleé performed?

Were the performance evaluation {PE) samples wnhm the acceptance limits? ~/

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? - ‘/

|

RAD-EFA.IV version 1.0



LDC #: 363 ("B B © VALIDATION FINDINGS CHECKLIST ) Page: _3_7_ of S
SpG #- g ‘ Reviewer:
- : : ‘ : 2nd Reviewer:

Fihdings/Comments

%‘%
R

Field blanks were identified in this SDG.

e
S

"Target analytes were detected in the fleld blanks.

| -

RAD-EPAV version 1.0



LDC #:_31626B36 VALIDATION FINDINGS WORKSHEET Page:_| of |

Blanks Reviewer. MG
2nd Reviewer:
METHOD: Radiochemistry, Method _See Cover

N/A  Were blank analyses performed as required? If no, please see qualifications below.

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_pCilg Associated Samples:__ all soil

| Isotope

Blank D ||  Blank V Sample Identification
Action Limit|
PB 1 4 5
0.1046 0.463/1.00U | 0.542/1.00U | 0.613/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626B36.wpd



g #: 3626836 - VALIDATION FINDINGS WORKSHEET K Page:_| of |-
SbG#____— | ~ Level IV Recalculation Worksheet . , Reviewer:__ M &

o _ - : v A . 2nd Reviewer: <
METHOD: Radiochiemistry (Method: ~_ A~ 01— & ) o S o A . |

Percent recoveries (%R) for a labofat_ory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = sgctivity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formuta:

RPD = !S-D! x 100 Where, 5 = Original sample activity
{8+Dy2 . D= Qupllcate' sample activity . _ : . .
r Recalculated “ Reported 4 J
, o ) Acceptable
Sample 1D Typo of Analysis Analyte Found/S (units) Triie/D (units) %R or RPD %R or RPD _ {Y/N) ]
Laboretory control sample - ) _ - I
: a . v
LCS A . 0-233/934 5 276 ¢ /3) 6.37 (PC//%J a4 Y
' Metrix splke sample ' ‘ ' ” -
Duplicate RPD 4 , : . ReER - -RE R
: | - 0 | 0.-4q1 (pc;/}\ 005 -@c\/j .
G | 30 1t hies Mt o,me 0.7 | 027 | Y
_ Chemical recovery A o ‘ . . ‘
5 | Tho909 | (Lgoy @) 1359 () go | eo.e l

Commehts: Réfef to appropriate worksheset for list of dualiﬁbations and associatea samples when reported results do hot agree within 10.0%. of the recalculated results.

. TOTOLC.85 Version 1.0 (3/2/2000)



VALIDATION FINDINGS WORKSHEET

LDC #: eI LRB36 . Page:_| of |\
SDG #: - Sampie Calculation Verification Reviewer: MG
2nd reviewer: (oladl

METHOD: Radiochemistry (Method:__A -O1- R 3y

Please see .quatiﬁcéﬁons below for all questions answered °N* Not applicable questions are identified as "N/A",
N_N/A Have results been reported and calculated correctly?
N/A Are results within the calibrated range of the instruments?

# 5  U-938

Analyte results for ; reported with a positive detect were recalculated
and verified using the following equation: '
Activity = Recelculati'on:
{com - bekard com) 24 _{o0.750 .
2.22)E) (Vo)) (CF) ( /' g0 ) ( ‘ l%o) ; C./
o ' ©.3750 '
E = Efi ,
vl = Volume (9.29)(0.9664)(1.0011g)(0.8570) -
CF = %R, Self-absorbance, abundance, ect.
" Reportad Caleculatod
Concentration Conceontration Accoptable
# Sample ID Analyte : (P& /4 ) (PC /q) (Y/N)
| 5 Th-230 0.613 0.613 \/
| U-938 0.375 0.375 | |
Note:

RECALC.35 Version 1.0 (3/2/2000)



LDC #:.__31626B29a VALIDATION COMPLETENESS WORKSHEET Date: 417~ 14

SDG #:__160-5606-1 Cat A/CatB Page:_( of {
Laboratory:_Test America, Inc. Reviewer._ MG
2nd Reviewer;_ *—

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: Pl - 4

. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1ll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates DU P
V1. | Laboratory control samples LcCS

VII. { Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

Xl. | Field duplicates

Flvdrgd i@ NENN S P REAL N

XI__ | Eield hlanks FB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
watev
1 FB023 11 21 31
2 FB023DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | TBW 40
Notes:

31626B29aW.wpd



LDC #:__31626B29b VALIDATION COMPLETENESS WORKSHEET Date: 4-17~14

SDG #:__160-5606-1 Cat A/Cat B Page: | of |
Laboratory:_Test America, Inc. Reviewer:_ MG
2nd Reviewer._n

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: J- 1y -4

. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1. Calibration verification Not reviewed for Cat A review.

IV. | Blanks

nWot yequiv ek
LCS

V. | Matrix Spike/(Matrix Spike) Duplicates

V1. | Laboratory control samples

VII. | Carrier recovery

VIIi. | Minimum detectable activity (MDA)

IX. | Sample resuit verification Not reviewed for Cat A review.

X. Overall assessment of data

Xl. | Field duplicates

sz Pzl

X1 | Field blanks F8~= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
watésr
1 FB023 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 , 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 PB8wW 40
Notes:

31626B29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5651-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LL.C

Date: April 21, 2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

LT-XC-021-4-6** 160-5651-1 Gamma Spectroscopy**, Alpha Spectroscopy™**
LT-XC-023-8-10 160-5651-2 “Gamma Spectroscopy, Alpha Spectroscopy

FB025 160-5651-3 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
LT-XC-021-4-6DUP 160-5651-1DUP  Gamma Spectroscopy, Alpha Spectroscopy

FB025DUP 160-5651-3DUP  Gamma Spectroscopy, Ra-226

Associated QC Samples(s):
Field Blanks: FB025, FB026 (from SDG 160-5691-1)

Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected from February 18, 2014 through
February 19, 2014 and were analyzed for gamma spectroscopy by method GA-01-R, alpha
spectroscopy for isotopic thorium and isotopic uranium by method A-01-R, Radium-226 by EPA
Method 903.0, and Radium-228 by EPA Method 904.0. The data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP)
Manual (July 2004) and USEPA Contract Laboratory Program National Functional Guidelines
for Inorganic Superfund Data Review, EPA 540-R-10-011 (January 2010), modified as necessary
to accommodate the non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery :

Laboratory Duplicate Result

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

* L ] * L[] * [ ] [ ] L L]

Laboratory Job 160-5651-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to laboratory quality
control outliers.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB025 and FB026 (from SDG 160-5651-1) were identified as field blanks. No analytes were
detected above the reporting limits in the field blank samples.

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples

PB (prep blank) Thorium-230 0.07902 pCi/g <RL LT-XC-021-4-6%*
LT-XC-023-8-10

Laboratory Job 160-5651-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Sample results were qualified as follows:

+ If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

» If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

+  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Analyte Reported Level Validation Action
LT-XC-021-4-6 Thorium-230 » 0.270 pCi/g 1.00U pCi/g
LT-XC-023-8-10 Thorium-230 0.449 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FB025 and FB026 (from SDG 160-5691-1) were identified as field blanks. No analytes were
detected above the reporting limits in the field blank samples.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

FB025 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FBO025 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample. '

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on samples LT-XC-021-4-6** for gamma
spectroscopy and alpha spectroscopy and FB025 for gamma spectroscopy and radium-226. All
criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

Laboratory Job 160-5651-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5651-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI11401

ulJ-

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5651-1, Radiochemistry, Page 5 of 5



LDC #:__31626C35 VALIDATION COMPLETENESS WORKSHEET Date: 4-11-14

SDG #:___160-5651-1 Cat A/Cat B Page:_| of |
Laboratory : Test America, Inc. Reviewer._ MG
2nd Reviewer._(h

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: & = 18- | 1 ’H’W’Oual’\ 2-19-14

Not reviewed for Cat A review.

I.__| Technical holding times

1l Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

V. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates %’6 Du J
VI. | Laboratory control samples LCS

VII. | Minimum detectable activity (MDA)

VIIl. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

> > > s
>

X. | Field duplicates

X1 | Eield hianks N FR=3 ,FB=- FBOQJ(L

Note: A = Acceptable ND = No compounds detected D = Duplicate 60— 5 9 ( ,
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |irxco2146%% S |1 ’ 21 31
2 | LT-xC-023-8-10 P 22 32
3 % koo w |13 23 33
4 |LTxc-02146DUP S |14 24 34
5 4| FBo25DUP w15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 2!\| PBS 39
10 20 304 PBW 40
Notes:

31626C35W.wpd



LDC #: 31636C35 _ ALIDAT _ Page:__l__of_g
SDG #: - Reviewer: M
o , . 2nd Reviewer: 1 -

Method:Radiochemistry(EPA Method GA-O 1= R )

Validation Area

All technlcal holding times were met. ---
:ﬁ

e

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations? ' -

v
Was the check source identified by actlvlty and radionuclide? \/ ' ‘

Were check sources including backg:ound counts analyzed ai the requlried
frequency and wnthln Iaboratory ccntrol limrls9

Were blank analyses performed as lleqﬂlired? /

Were any activities detected in the blanks greater than the minimum detectable :
acﬂvny (MDA)? I yes. please see'the Blanks vallda'hon compie‘eness worksheet. t/

Were a matrix spike (MS) analyzed for sach matrix in this SDG? i ng, indicate | |, ‘/
which matrix does not have an assoqnlxted MS/MSD .or MS/DUP @

Were the MS percent recoveries (%R} within the QC limits? If the sample : /
concentration exceeded the spike ccncentratmn by a factor of 4 or more, no
action was iaken. .

Was a duplicate sample anaylzed at the requlred frequency. of 5% In this SDG?

Was an LCS analyzed per analytical betch?

Were the LCS percent recoveries (%R) and relative percent diﬁerence (RFD)
wrthm the 75-1 25%

Was a tracer/carrier added to each sample?

Were tracer/carrier recovenes wnhm the QC limits? ' ' \/

Were performance evaluation (PE) samples performed? ‘ \/

Were the performance evaluation (PE) sarmples within the acceptance limits? ‘/

applicable to level IV validation?

"Were the Minimum Detectable Activities (MDA) < RL?

Were activities adjusted to reflect all sample dilutions and dry weight factors /

li

RAD-EPA.N vetsion 1.0



ooe 36b36C35
SDG #: -

VALIDATION FINDINGS CHECKLIST |

Page:_ of &
Reviewer:_

2nd Reviewer: QZ_/_

TTTETITT—s
2% .,,5.;, S
S

\4@ %
; *~*.'.-5%§*13~.&£m”‘3 SR

Field blanks were identified in this SDG.

Target analytes were detected in the fleld duplicetes.

Target analytes were detected in the field blanks.

RAD-EPA.N version 1.0



c# 3le26C35 _VALIDATION FINDINGS WORKSHEET . pager_| of [ -

SDG #:___ = o - Level IV Recalculation Worksheet o | Reviewer:___ MG
_ : c » L T 2nd Reviewer: % A
METHOD: Radlochemtstry (Method GA-Ol~ R ) o R S - . : _
Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuila:
%R = Found x 100 Where, Found e.cli\uty of each analyte measured in the analysis of the sample.
True » - True = activity of each analyte in the source,

A matrix spike and matrix spike duplxcate relative percent difference (RPD) was recalculated using the following formula:

RPD = 18D} x100 Where, S = Original sample activity : o L
- (8+D)2 _ D= Qupllcate' sample activity _ S o - ,
. : ' ' : : ' Rocalculated Reported
: Acceptabla
Sample ID Typo of Analysls Analyte Found/S {(units) True/D (units) %R or RPD %R or RPD
- R e o
) Leboratory control sample ‘ : : : o
, : Gl PG LN
Lees | | Aweaar |9787 (B9%) o0 CSRY o ‘ 97
1 ' Matrix spike sample o ' - l - . “
' I rer "RER
| Duplicate RPD | . ~0.0749 q( / 004844 Pc‘/ )I . \ _
. Pa ~ 931 ' Y
| ’ - T 0.0g00 1‘0@237 } (.13 - 14
Chemical recovery }
|

Comments: Refer to aggrbgriate worksheet for list of g'ualiﬁcations and associated samples when reported results do hot agree within 10.0% of the recalculated results.

TOTCLC.35 Version 1.0 (3/2/2000)



pc #;_2l©ed L35 YALIDATION FINDINGS WORKSHEET Page:_| of_|

SDG #: - _ o Sampie Calculation Venflcatic Reviewer: MG
. 2nd reviewer:____ 1
METHOD: Raduochemlstry (Method:__G A -01- R )

Please see quahﬁcat;ons below for all quest:ons answered “N' Not applicable questions are identified as "N/A".
N N/A - Have results been reported and calculated correctly?
N N/A Are results within the calibrated range of the instruments?

Analyte resuits for 1 ! - 9 08 reported with a positive detect were recalculated
and verified using the following equation: ’ '
Activity = . Rsca!culaﬂ;:h:
{cpm - bekard cpm) : C.
(2:22)(E) Vol) (CF) («9‘ 183 dps )(27,03 P °/AP$) :
- C
E = Efficiency - O-Ogéqo P {?
Vol = Volume . .
CF = %R, Self-absorbance, abundance, ect. / 04 6. 2 ?,
Reported Calculated
Concentration Concentration Acceptable
# Sample ID o Analyte - - ("c's/% (Pc %) (Y/N)
1 ( TI-908 od | 0.058¢ \

Note:

RECALC.35 . N ‘ Version 1.0 (3/2/2000)



LDC #:._ 31626C36 VALIDATION COMPLETENESS WORKSHEET Date: H-17-1y

SDG #:__160-5651-1 Cat A/Cat B Page:| of [
Laboratory; Test America, Inc. - Reviewer._ My
. 2nd Reviewer:_(C—

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: 2-18-14 'I’l’l/“oug;l/l A-19-14
v

Not reviewed for Cat A review.

I.__| Technical holding times

11, Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

V. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates DU P
VI. | Laboratory control samples L C§S / LCSD

VI, | Carrier recovery

VII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

ZP>>PP PR e

Xl. | Field duplicates

X1 | Field blanks = ’u) ND FB - 3 _FRT FBOJOL
L sve - - = -
Note: A = Acceptable ND = No compounds detected D = Duplicate * 60 S 6 7 I
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |[LT-XC-021-4-6 e S |1 21 31
2 | LT-XC-023-8-10 y 12 22 32
3 &| FBozs W |13 23 33
4 | LT-XC-021-4-6DUP S |14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 20l | PBS 39
10 20 09| PBW 40
Notes:

31626C36W.wpd



LpC #;_21636C36

SDG #: —~

Method:Radiochemistry(EPA Method A-01~-R )

Validation Area

Were sl instruments and detectors calibration as required?

Were NIST traceable standards used fdr all calibrations?

Was the check source identified by activrty and radionuclide?

Were check sources mcludlng background counts analyzed at the requlned
frequency and wnhln laboreaory ccntroi lxmrts9

Were blank analyses performed as r.eqt'ﬂred?

Were any activitics detected in the blanks greater than the minimum detecteble
activity (MDA)? If yes. please see lthe Blanks validahon completeness worksheet.

Were a matrix spike (MS) analyzed fot each matrix in this SDG? If po, indicate
which matrix does not have an assoqn_ated MS/MS8D .or MS/DUP )/

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentretion exceeded the spike concentration by & factor of 4 or more, no
action was taken. ,

Was a duplicete sample anaylzed at the required frequency of 5% In this SDG?

Were eall duplxcate sample duphcate error ratlons (DER) < <1 42?

Was an LCS analyzed per analytlcal betch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
wﬁhxn the 75 125%

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within'the acceptance limits?

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to ievel IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.IV version 1.0

HECKLIST Page:_| of &

Reviewer:_ MG
‘2nd Reviewer:_t—




oc#,_ 216 36C30 VALIDATION FINDINGS CHECKLIST | Page: 2of 2
SDG #: st , , Reviewer:___
' ‘ ' ' 2nd Reviewer:__J1—

Fleld blanks were identified in this SDG.

Target analytes were detected in the fleld blanks, . ’ RE ' - JJ

’ RADvEP.A.N version 1.0



LDC #:_ 31626C36 VALIDATION FINDINGS WORKSHEET Page: [ of [
Blanks Reviewer: M&
2nd Reviewer:
METHOD: Radiochemistry, Method _A-01-R

N N/A Were blank analyses performed as required? If no, please see qualifications below.

Pgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_pCilg Associated Samples:__ all soil
Isotope Blank ID Blank Sample ldentification
Action Limit|
PB 1 2
Th-230 0.07902 0.270/1.00U | 0.449/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626C36.wpd



Loc #: b A6C36 * _VALIDATION FINDINGS WORKSHEET . Page:_| -of | -
SDG#:___ — ‘ ~ Level IV Recalculation Worksheet o Reviewer. . M (&

: R A o , : o R 2nd Reviewer: . »
METHOD: Radio’ch’emistry (Method:__ ° -o1- R v ) o R ST - . .'t

Percent recoveries (%R) for a !aboratory control sample, a matrix spike and a matrix spike duplicate- sample were reca!uculated using the following formuila;

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample,
True Trus. = getivity of each analyte In the source,

A matrix splke and matrix spske dupllcate relative percent differehce (RPD) was recalculated using the following formula:

RPD = {S-D} x100 Where, S = Original sample activity
(S+D)2 _ D= Qupllcate’ sample activity
‘ Recaleulated Reported :
: v _ _ ’ D Acceptabls
Sample 1D Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD _9_@ orRPD _ (Y/N)
F o 7 Laboratory control sﬁmple _ : , . ‘
: ) G
LCS o | Th-2930 | 954 (Pc/}) 2.5 (" /“ A |03 Y |
' Matrix spike sample R & ' |
. i - . — —
Duplicats RPD | . - 0.258 (FC ? 0.1252 (PC / : RER
L(, . Th—998_ t 0.132 T 0.0769 0.67 _ 0.67 _ Y
' Cherical recovery » _ : o ' - v ' ‘
| | U-232 | 13.094 @pm) (6.U5 @pm 19.2 - 81.0 l

' Commehts: Référ to appropriate worksheet for fist of dualiﬁcations and associated samples when reported results do .not agree within 10.0% of the recalculated results,

TOTCLC.35 Varsion 1.0 (3/2/2000)



ipc#:_2M©@I 6CDe - yALIDATION FINDINGS WORKSHEET Page:_| of |
SDG #: - _ o Sample Calculation Verification Reviewer: MG

' _ 2nd reviewer:___ A\~
METHOD: Radiochemistry (Method:__A- Q- R

Please see .qualiﬂcétions below for all questions answered °"N°. Not applicable questions are identified as "N/A".

N _N/A Have results been reported and calculated correctly?
N _N/A Are results within the calibrated range of the instruments?

Analyte resulis for -ﬂ: [, [h- 232 reported with a positive detect were recaiculated
and verified using the fellowing equation: ' '
Activity = Recalcuiat!.on:

{com - bekard epm) <[Q, ) _ ( 0 .1875 ) . '

(2.22)(E) (Vo) (CF) /120 /is0 = 0.2003 P& /j

By ey (5.99)(0-9798) (0-9981 g )(0.72¢0)

CF = %R, Self-absorbance, abundance, ect.

Reported Caleulated
Coricoptration Concantration Accoptable
# Sample ID o Analyte : (P /g ) (?’G‘?' ) (Y/N)
l l Th-232. o0.200 | 0.300 Y
| U-933/234 | ©.(71 0.171 !

Note:

RECALC.35 L - Version 1.0 (3/2/2000)



LDC #:_ 31626C29a VALIDATION COMPLETENESS WORKSHEET Date: H-17 14

SDG #.__160-5651-1 Cat A/Cat B Page:_| of {
Laboratory:_Test America, Inc. Reviewer._ MG
2nd Reviewer,_¢n——"

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validati
Sampling dates: 2-18 - l‘-{

Not reviewed for Cat A review.

I. | Technical holding times

1. Initial calibration

1ll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates DU ¢
VI. | Laboratory control samples L cS

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

Z

IX. | Sample result verification %ié Not reviewed for Cat A review.

X. Qverall assessment of data

Xl. | Field duplicates

Sz P Pz |z P

x| Field hianks FB =1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: * Indicates sample underwent Cat B review.
watér
1 FB025 11 21 31
2 FB025DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626C29aW.wpd



LDC #_ 31626C29b VALIDATION COMPLETENESS WORKSHEET Date: 4-\1-'4

SDG #:__160-5651-1 Cat A/CatB Page:_lof |
Laboratory:_ Test America, Inc. Reviewer._ M&
2nd Reviewer._n—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: 9 -18 -1y

Not reviewed for Cat A review.

l. Technical holding times

1. Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

not vequired

V. | Matrix Spike/(Matrix Spike) Duplicates
U
LCS

VI. | Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

ZI>iE pbhzz |z P

XI. | Field duplicates

X1 | Field blanks ND FB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Ssrgtp‘l\_ez ;‘: Indicates sample underwent Cat B review.
1 FB025 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBw 40
Notes:

31626C29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5691-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 21, 2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

FB026 160-5691-1 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
FB026DUP  160-5691-1DUP  Gamma Spectroscopy

Associated QC Samples(s):
Field Blanks: FB026

Field Duplicate pair:  None Associated

The above-listed water samples were collected on February 19, 2014 and were analyzed for
gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and isotopic
uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by EPA
Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness
. Holding Times
. Instrument Calibration
Blank Analysis Results
. Chemical Recovery
. Laboratory Duplicate Results
. Field Duplicate Results
. Laboratory Control Sample (LCS) Results
. Detection Limits Results
. Sample Quantitation Results

Laboratory Job 160-5691-1, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported.

Calibration and raw data were not evaluated for the samples reviewed by Category A criteria
since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category A laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

Calibration data were not evaluated for the samples reviewed by Category A criteria.
Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB026 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB026 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

FBO026 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample. :

Laboratory Job 160-5691-1, Radiochemistry, Page 2 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FB026 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample FB026 for gamma spectroscopy. All
criteria were met. '

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

L.CS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5691-1, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

uj -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘]’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5691-1, Radiochemistry, Page 4 of 4



LDC #:__31626D35 VALIDATION COMPLETENESS WORKSHEET Date: 4-17-14

SDG #.___160-5691-1 C Page:_| of |
Laboratory : Test America, Inc. Reviewer:__ M (4
2nd Reviewer:_n—

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: &= (9- 1Y

I.__ | Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1. Calibration verification Not reviewed for Cat A review.

IV. ] Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates DUP
VI. | Laboratory control samples LC S

VIil. | Minimum detectable activity (MDA)

VIil. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

z P2 >z |2 >

X. Field duplicates

x| Eield blanks ND FB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
Watev
1 FB026 11 21 31
2 FB026DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626D35W.wpd



LDC #:_31626D36 VALIDATION COMPLETENESS WORKSHEET Date: 1=\ 7-14

SDG #.__160-5691-1 at’A/ Page:_l of |
Laboratory: Test America, Inc. Reviewer_ MG
2nd Reviewer:_ (1

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: Z-19- 14

. Technical holding times

. Initial calibration Not reviewed for Cat A review.

Il Calibration verification Not reviewed for Cat A review.

V. | Blanks

not reqlm'»re,ﬁQ
Les/Leso

V. | Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VIl. | Carrier recovery

VIill. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

ZZlzPrrp>1z>z iz B

Xl. | Field duplicates

P (< k) ND | F = |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
wWax
1 FB026 11 21 31
2 12 22 32
3 13 : 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBwW 40
Notes:

31626D36W.wpd



LDC #._31626D29%a VALIDATION COMPLETENESS WORKSHEET Date: “-t7-14

SDG #:__160-5691-1 Cat A/CatB Page._{ of |
Laboratory: Test America, Inc. Reviewer._ MG
2nd Reviewer: o)

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
l. Technical holding times A Sampling dates: 2- 19- "‘f
Il Initial calibration l\l Not reviewed for Cat A review.
Ill. | Calibration verification N Not reviewed for Cat A review.
IV. | Blanks A
V. | Matrix Spike/(Matrix Spike) Duplicates M not requ ) V‘Cﬂ{
VI. | Laboratory control samples A LC S v
VII. | Carrier recovery A
VIII. | Minimum detectable activity (MDA) /'\
IX. | Sample result verification N Not reviewed for Cat A review.
X. | Overall assessment of data A
Xl. | Field duplicates N
| x| Field blanks ND» FB = |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

warer
1 | FBo26 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBw 40
Notes:

31626D29aW.wpd




LDC #:__31626D29b VALIDATION COMPLETENESS WORKSHEET Date: 4 -17-1y

SDG #.__160-5691-1 Cat A/Cat B Page: | of |
Laboratory:_Test America, Inc. Reviewer:_ MG
2nd Reviewer:_

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: A-19-14

I, Technical holding times

1. Initial calibration Not reviewed for Cat A review.

1. Calibration verification Not reviewed for Cat A review.

IV. | Blanks

V. | Matrix Spike/(Matrix Spike) Duplicates

no+ V‘equn'v*eo(
LCS

VI. | Laboratory control samples

VII. | Carrier recovery

VII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

XI. | Field duplicates

Zizl |z PP e 2z >

xu | Field hianks FB = |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
watrev
1 FB026 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBwW 40
Notes:

31626D29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI11401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5692-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 21, 2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED

LT-XC-020-6-8** 160-5692-1 Gamma Spectroscopy**, Alpha Spectroscopy™**
CC-C-042-6-8 160-5692-2 Gamma Spectroscopy, Alpha Spectroscopy
CC-C-043-10-12 160-5692-3 Gamma Spectroscopy, Alpha Spectroscopy

CC-C-044-6-8 160-5692-4 Gamma Spectroscopy, Alpha Spectroscopy

FB027 160-5692-5 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
CC-C-045-6-8 160-5692-6 Gamma Spectroscopy, Alpha Spectroscopy

LT-C-048-2-4 160-5692-7 Gamma Spectroscopy, Alpha Spectroscopy

CC-C-046-6-8 160-5692-8 Gamma Spectroscopy, Alpha Spectroscopy

LT-C-049-2-4 160-5692-9 Gamma Spectroscopy, Alpha Spectroscopy

LT-XC-020-6-8DUP 160-5692-1DUP  Gamma Spectroscopy, Alpha Spectroscopy

Associated QC Samples(s):
Field Blanks: FB027
Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected on February 20, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5692-1, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RW11401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB027 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample. :

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB027 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).
FBO027 was identified as a field blank. No analytes were detected above the reporting limits in

the field blank sample.
Radium-228

Laboratory Job 160-5692-1, Radiochemistry, Page 2 of 4



Glen Isle, NYSDEC, Project Number; RWI1401

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FBO027 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample. ’

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample LT-XC-020-6-8** for gamma
spectroscopy and alpha spectroscopy. All criteria were met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5692-1, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

ulJ -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J’ data may be biased high or low or the direction of the bias may be
indeterminable. -

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5692-1, Radiochemistry, Page 4 of 4



LDC #.__31626E35 VALIDATION COMPLETENESS WORKSHEET Date: H-1T7-14

SDG #___ 160-5692-1 Cat A/Cat B Page:_[ of |
Laboratory :_Test America, Inc. Reviewer: Mf%
2nd Reviewer:

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached ‘
validation findings worksheets.

Validation 2
Sampling dates: F-do -1y

Not reviewed for Cat A review.

I.__ | Technical holding times

1. Initial calibration

1li. | Calibration verification Not reviewed for Cat A review.

IV. | Bianks
V. Matrix Spike/(Matrix Spike) Duplicates 151% P
Vi. | Laboratory controi samples L C S

Vil. | Minimum detectable activity (MDA)

VIIl. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

X. Field duplicates

Zlzp b o >

X1 Field blanks FR= g
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
1 |irxcooes ¥¥ S |44 21 31
2 CC-C-042-6-8 12 22 32
3 | cc-c-043-10-12 13 23 33
4 CC-C-044-6-8 v |14 24 34
5 M Feozr w |15 25 35
6 | CC-C-045-6-8 S |16 26 36
7 LT-C-048-2-4 17 27 37
8 CC-C-046-6-8 18 28 38
9 |LT-C-049-24 19 29 3! | PRS
10 | LT-XC-020-6-8DUP d |20 30 20?| PBW
Notes:

31626E35W.wpd



LDC #: 3“039534. - VALIDA® , Page:__l_of__g
SDG #: — _ Reviewer:_ MG
2nd Reviewer: 01—

Method:Radiochemistry(EPA Methoed GA -O(-R)

Validation Arsa : : Yes | No | NA Findingleommems

Were all instruments and detectors calibration as required?

Were NIST tra;eable standards used fdr all calibrations? ) :

Was the check source identified by ac;t'ivﬂy' and radionuclide? t/ ' I

Were check sources including background counts anelyzed at the requiried
frequency and w:th:n Iaboratory cortrol limxts°

Were blank analyses performed as I:eql:lit’Ed?

Were any activities detected in the blanks greater than the minimum detectabls
activity {(MDA)? If yes, please see'the Blanks validetion completeness worksheet.

Were a matrix spike (MS) analyzed fot each matrix in this SDG? if no, indi \ \/
which matrix does not have an assoqngtegl MS/MSD .or MS/DUP. Sl / ater. , .

Were the MS percent recoverles (%R) within the QC limits? If the sample '
concentration exceeded the spike concentraﬂon by a factor of 4 or more, no /

action was taken. ) ,

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? /

Were all dupiicate semple duphcate error rations (DER) <1 4”? . l/ ‘ e

Was an LCS analyzed per analytical betch?

Were the LCS percent recoveries (%R) and relative percent dxﬂerance (RPD) \/
wlthm the 75-1 25%

Was a tracer/carrier added to each sample?

Were tracer/cemer recoverias wnthln the QC limits?

Were performance evaluation (PE) samples pe’rformed?

Were the performance evaluaxlon (PE) samples within the acceptance llmﬁs?

applicable to level IV validation?

Were activities adjusted to reflect all sample dilutions and dry weight factors /

Were the Minimum Detectable Activities (MDA) < RL?

R_AD-EPA.N version 1.0



LDC #:__ 316 IGE 35 VALIDATION FINDINGS CHECKLIST ' Page: _g_ of &2
SDG #: = . ' Reviewer:

2nd Reviewer: (Z —

Validation Area _ ’ : Fihdings/Comments

s

- = 3
S A R

Field blanks were identified in this SDG.

o

Target anslytes were detected in the field blanks,

RAD-EPA.N version 1.0



oc #: 3l 26E 35 . 'VALIDATION FINDINGS WORKSHEET

_ : - Page:__| of (
SDG #: ~ Level IV Recalculation Worksheet o _ Reviewer:_. M
. R " o v S T 2nd Reviewer: (%
METHOD: Radlochemastry (Method GA -0l - R ) . R S e : , '

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found_ x 100 Whers, F’ouhd = activity of each analyte measured in the analysis of the sample.
True » ‘True = detivity of each analyte in 1 the sourc source,

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = !S.D! x 100 Where, S = Original sample activity
{s+D)2 . D = Duplicete sample activity : : ,
' ' : ' Recalculated | Reported l : |
. ﬁ Acceptable
Sample 1D Type of Analysls Analyte Found/S (units) True/D (units) | %n or RPD %R or RPD (Y/N) _
Laboratory control sample ‘ : . . . _
. : . , . Ci : Ci /g
Les | | sz |35 (POh) 35 P9RY 00 00 |y
Matrix spike sample o ' o - 4. B f
Duplicate RPD o L i ReR , RER
. ' : o ' [ 69 (p(:.’/})r 1.Y4a3 (pc./ .
-7 w A '
1O - a- 934 t o7 * 0.754 0.9 0-18 Y
Chemical racovery } :

Comments: Réfer to appropriate worksheet for list of g-ualiﬁcations and associated samples when repotrted results do.not agree within 10.0% of the recalculated results.

TOTOLC.85 Version 1.0 (3/2/2000)



oc#_Dle I ©E35S yALIDATION FINDINGS WORKSHEET  Pagei_| of |\

SDG #: — , o Sample Calculation Verification Reviewer: MG
' 2nd reviewer: 1
METHOD: Radiochemistry (Method:_GA -0 - R 3

Please see ,qualiﬁcétions below for all questions answered "N*. Not applicable questions are identified as "N/A",
N N/A - Have resuits been reported and ceiculated correctly?
N _N/A Are results within the calibrated range of the instruments?

Analyte resulis for -ﬂ: ( ) B; ~ 212 reported with a positive detect were recalculated
and verified using the following equation: '
Activity = . Race!culati;:h:
{cpm - bekard epm) ~ Ci :
222)E)Voh(CF) (93-‘{0 dps )( 2703 F /dPr) oy
E = Efficienc = 0.485 P ‘/j
= Y p— .
Vol = Volume 975. 4 .
CF = %R, Self-absorbance, abundance, ect. j o
Reportod Caleulated
Concentration Concantration Acceptable
# Sample ID - Aralyte | (PCif) (PS /; ) (Y/N)
l l Bi-212 - 0.64% | 0.648 Y

Note:

RECALC.35 _ : g Version 1.0 (3/2/2000)



LDC #:.__31626E36 VALIDATION COMPLETENESS WORKSHEET Date: 1-17-14

SDG #:.___160-5692-1 Cat A/Cat B Page: | of [ _
Laboratory:_Test America, Inc. Reviewer._MG
2nd Reviewer._

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: F-JO - 'y

Not reviewed for Cat A review.

. Technical holding times

il Initial calibration

11l. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates DU P
V1. | Laboratory control samples LCS / LCTID

VI, | Carrier recovery

VI, | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

dp 353NN NS, NN

XI. | Field duplicates

(<Rrv) ND FB= 5

x11_| Field hianks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |iTxcozes ¥ s 11 : 21 31
2 |cc-c0426-8 12 22 32
3 | CcC-C-043-10-12 13 23 33
4 | CC-C-044-6-8 J |14 24 34
5 ] FB027 W [15 25 35
6 |ccco4568 S |16 26 36
7 |LT-C-048-24 17 27 37
8 | cc-c-046-6-8 18 28 38
9 | LT-C-049-24 19 20l| PBS 39
10 | LT-XC-020-6-8DUP J 20 04| PBW 40
Notes:

31626E36W.wpd



oc #:_21036E3C ~ ° VALIDATION FINDINGS.CHECKLIST Page:_| of 2
SDG #: - , , Reviewer:__ MG
o 2nd Reviewer: (72—

Method:Radiochemistry(EPA Method A-©O1- R )

Validation Area

-393" S

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations? ’ .

Was the check source identified by aé{iv&y' and radionuclide? \/ . I

Were check sources including background counts analyzed at the requlned
frequency and within laboratory control limits?

Were biank analyses performed as required?

Were any activitics detected in the blanks greater than the minimurn detectabie .
achvnty (MDA)? if yes, please see'ihe Blanks validation comp!e’(eness workshset. \/

Were & matrix spike (MS) analyzed fot each matrix in this SDG? it mdlce:te , /

which matrix does not have an assogiated MS/MSD or MS/DUP. D)
Were the MS percent recoveries {%6R) within the QC limits? If the sample g \/
concentration exceeded the spike concentratton by a factor of 4 or more, no

acticn was taken. , )

Wes a duplicete sample anaylzed at the required frequency of 5% in !hls SpG? \/

Were all duplicate sample duphcate error ratlons (DER) <1 42?

032

2 c&%ﬁ

Were the LCS percent recoveries (%R) and relative percent dlﬂerence {RPD)
wuthln the 75-1 25%

Was an LGS analyzed per analyticel betch? : V4
v

Was a tracer/castier added to each sample?

Were tracer/carrier recovanes wnhm the QC limits?

Were performance evalustion (PE) samples performed? ] . \/

Were the performance evaluatnon (PE) samples within'the acceptance iimnsﬁ \/

Were activities adjusted to reflect all sample dilutions and dry weight factors /
applicable to level 1V validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.N version 1.0



inc#;_ Sl ICE3C
SDG #: =

VALIDATION FINDINGS CHECKLIST

Page:_ of &
Reviewer: -

2nd Reviewer:_ 1 —

Fihdings/Comments

e
SR

Target analytes were detected in the fleld blanks.
T A T ————.

 RAD-EPA.IV version 1.0



nc # M2l 36 'VALIDATION FINDINGS WORKSHEET : Page:_| -of |

SDG #: — Level iV Recalculation Worksheet L , Reviewer:___M

' ' : o : o T 2nd Reviewer: _
METHOD: Radlochemtstry (Method A -0\- R ) o R SR o 4

Percent recoveries (%R) for a Iaborat_ory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis ¢f the sample.
True True = sctivity of each analyte in the source,

A matrix spike and matrix spike duplicate brel.at_ive percent difference (RPD) was recalculated using the following formula:

RPD = !S-D!  x 100 Where, S = Original sample activity - o C S - | -
(S+D)2 ‘ D= Quplicate' sample activity ‘ S . ' :
' _ o - " Recalculated Ra%rted “
: T Aeceptable
Sample 1D Type of 'Anal_ysls‘ Analyte Found/S (units) Tm:/_D {units) %R or RPD %R or RPD (Y/N)
t | Laboretory control sample - : » : : . . .
Lecs | u-g3e |e.s00 (9hY 51 CPYBY 00 - oo | Y
4 R Matrix spike sample : - Sl ‘ S i - 1 “
Duplicate RPD o 0 ] ] ( : ReR . Rer
~ A ' 0.349 (pei/\ 03724 (pci/ :
Th- (P<i/ 'ﬁl ‘
O ‘ _ h- 232 + 0.132 )t 0.1 0.23 0,273 Y
_ Chemical recovary _ : - ) o ) - . )
L Tw-299 | (0792 (dpv)l 357 @)l g9y | T9.8

Comments: Refer to gpprbgriate workshest for list of qualifications and associated samples when reported results do ot agree within 10.0% of the recalculated results.

TOTCLC.35 Version 1.0 (3/2/2000)



o#:_2l@d GE3G  yALIDATION FINDINGS WORKSHEET Pagei_| of |

SDG #: — - Sample Calculation Verification Reviewer:____ MG
- , 2nd reviewer:__ (.
METHOD: Rediochemistry (Method;_ A-9\- R =

Have results been reparted and calculated correctly?

Please see qualifications below for all questions answered "N, Not applicable questions are identified as "N/A".
N NA
N N/A Are results within the calibrated range of the instruments?

Analyte resuits for il ! U - 338 | reported with a positive detect were recalculated
and verified using the following equation: '
Activity = . Recalculecti;:n:

{cpmn - bekard com) ' .

2.22)E)(Vol)(CP (93/l 80 ) - (0‘937Vl80 )

—_ - _ ce
E = Effich 0.4159 P ‘
S (539)(0.9703) (10982 (040 36) | A
CF = %R, Self-absorbance, abundance, ect. '
Reported Caleuiated
Concentration Concentration Accaptabie
# Sample ID - Anaiyte o (°€1 4 ) (P /) (Y/N)
| ( Tw-298 _o.H1d 0412 Y

V-238 0. 416 0.-4l6 Y

|
|
d

Note:

RECALC.38 . Version 1.0 (3/2/2000)



LDC #:__31626E29a VALIDATION COMPLETENESS WORKSHEET Date: 4-17-1Y

SDG #.__160-5692-1 AIC Page: | of |
Laboratory:_Test America, Inc. Reviewer._MG
2nd Reviewer:_ ov—

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation 2
Sampling dates: a-90 - )

Not reviewed for Cat A review.

l. Technical holding times

1. Initial calibration

1. Calibration verification Not reviewed for Cat A review.

IV. | Blanks

V. | Matrix Spike/(Matrix Spike) Duplicates

not vequiv 60@
v
LCS

VI. | Laboratory control samples

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

XI. | Field duplicates

é’l>z_>>>zj>z_ 7 B>

X1l Field hlanks FB= 1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
watér
1 FBO27 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626E29aW.wpd



LDC #__31626E29b VALIDATION CO WORKSHEET Date:_1-'7-14

SDG #:__160-5692-1 Page:_lof |

Laboratory:_Test America, Inc. Reviewer:_ MG
2nd Reviewer. . 1__—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation. 2
Sampling dates: 2-20-1y

Not reviewed for Cat A review.

I. | Technical holding times

1. Initial calibration

lll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

hot veg u,ved
LCS

V. | Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

z > 2> >z >z >

Xl. | Field duplicates

X1 | Eield hianks ND F&= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
Wate r
1 FB027 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 0 | PBW 40
Notes:

31626E29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401

Site:
Laboratory:
Report No.:
Reviewer:

Date:

Glen Isle

Test America St. Louis, MO

160-5697-1

Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

April 21,2014

Samples Reviewed and Evaluation Summary

FIELD ID

LT-C-060-6-8**
LT-G-028-8-10
LT-G-029-4-6
DUP028

FB029
FB029DUP

LABID FRACTIONS VALIDATED

160-5697-1 Gamma Spectroscopy**, Alpha Spectroscopy™*

160-5697-2 Gamma Spectroscopy, Alpha Spectroscopy

160-5697-3 Gamma Spectroscopy, Alpha Spectroscopy

160-5697-4 Gamma Spectroscopy, Alpha Spectroscopy

160-5697-5 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228

160-5697-5SDUP  Ra-228

Associated QC Samples(s):

Field Blanks:

FB029

Field Duplicate pair:  LT-C-060-6-8** and DUP028

The above-listed water and soil samples were collected on February 24, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

[ ]

Overall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5697-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB029 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample. '

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB029 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

FB029 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Laboratory Job 160-5697-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FB029 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample FB029 for radium-228. All criteria were
met.

Field Duplicate Results

Analytes were detected in the field duplicate samples. The following table summarizes the
concentrations and validation actions taken.

Gamma Spectroscopy

Concentration (pCi/g) RPD Difference
Iostope LT-C-060-6-8 DUP028 (Limits) (Limits) Validation Actions
Actinium-228 0.355 0.296 - 0.059 (<0.200) -
Bismuth-212 0.366 0.302 - 0.064 (<0.200) -
Bismuth-214 0.269 0.274 - 0.005 (£0.200) -
Lead-210 0.284 0.326 - 0.042 (<0.200) -
Lead-212 0.310 0.306 - 0.004 (<0.200) -
Lead-214 0.309 0.309 - 0 (£0.200) -
Potassium-40 12.1 7.90 - 4.2 (<5.00) -
Radium-226 0.701 0.727 - 0.026 (<2.00) -
Radium-228 0.355 0.296 - 0.059 (<2.00) -
Thorium-234 0.356 0.301 - 0.055 (£2.00) -
Thallium-208 0.108 0.106 - 0.002 (<0.200) -
Uranium-235 0.0542 0.0500 - 0.0042 (£2.00) -
Uranium-238 0.356 0.301 - 0.055 (£2.00) -
Protactinium-234m 1.24 0.930 - 0.31 (£20.0) -

-=no action required

For soil results > 5XxRL and RPDs >100; estimate (J) results in the field duplicate pair.
For soil results < 5xRL; the sample and duplicate results must be within 2XRL.

Laboratory Job 160-5697-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Alpha Spectroscopy

Concentration (pCi/g) RPD Difference
Iostope LT-C-060-6-8 DUP028 (Limits) (Limits) Validation Actions
Thorium-228 0.388 0472 - 0.084 (2.00) -
Thorium-230 0.273 0.561 - 0.288 (<2.00) -
Thorium-232 0.394 0.576 - 0.182 (£2.00) -
Uranium-233/234 0.581 0.590 - 0.009 (£2.00) -
Uranium-238 0.418 0.614 - 0.196 (<2.00) -

~=no action required

For soil results > 5XRL and RPDs >100; estimate (J) results in the field duplicate pair.
For soil results < 5xRL; the sample and duplicate results must be within 2XRL.

LCS Results

All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5697-1, Radiochemistry, Page 4 of 5




Glen Isle, NYSDEC, Project Number: RWI1401

ulJ-

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit, Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5697-1, Radiochemistry, Page 5 of 5



LDC #:.__31626F35
SDG #:

160-5697-1

Laboratory :_Test America, Inc.

Cat A/CatB

METHOD: Gamma Spectroscopy (Method GA-01-R)

VALIDATION COMPLETENESS WORKSHEET

Date: H-17-1y

Page: | of [
Reviewer, MG
2nd Reviewer,_on——

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Technical holding times A Sampling dates: 9 -2 l{ - L‘
1l Initial calibration A Not reviewed for Cat A review.
Ill. | Calibration verification A Not reviewed for Cat A review.
IV. | Blanks /—\
V. Matrix Spike/(Matrix Spike) Duplicates N not vreqgu |‘ v &0(
VI. | Laboratory control samples A LC S f
VII. | Minimum detectable activity (MDA) A
VIIl. | Sample result verification A Not reviewed for Cat A review.
IX. | Overall assessment of data A
X. | Field duplicates SW | D= 1+Y
x| Field hlanks N©D F3=
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

+ |ircososs®™ W S |11 21 31
2 |LT-G-028-8-10 12 22 32
3 |LT-G-0294-6 13 23 33
4 |pupo2s 4 |14 24 34
5 N Feo2e w |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 20!| PBS 39
10 20 30| PRW 40
Notes:

31626F35W.wpd



LDC #: 31636 FgS’ o VALDAT Ct Page:__i_of_g
SDG #: - Reviewer:__ MG
' . 2nd Reviewer:cZ—

Method:Radiochemistry(EPA Method GA-Ol-& )

Valldation Area ' : Yos | No | NA Findingleomments

Were all instruments and detectors calibration as required?

Were NIST tracesble standards used for all calibrations? :

Was the check source identified by acl'tIMty and radionuclide? \/ ' ‘

Were check sourees including background counts analyzed af the requined
frequency and wnthln Iaboreﬂory comrol Iirnxts"

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable ‘ \/

Were a matrix spike {(MS) analyzed for each matrix in this SDG? if no, indicete  §,
which matrix does not have an assogiafed MS/MSD or MS/DUP@[ \/

Were the MS percent recoveties (9 (%R) within the QC limits? If the sample :
concentration exceeded the spike concentratlon by a factor of 4 or more, no \/ . .
action was taken. .

Was a duplicete sample anaylzed, at the required frequency of 5% In this SDG? | /

Were all duplicate sampie duphcate error rattons (DER) <i 42?

Was an LCS enalyzed per analytical batch? ) \/

Were the LCS percent recoverles (%R) and relative percent d:fference {RPD) /
within the 75- 125%

Was a tracer/carrier added to each sample?

Were tracer/cerrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed?

Were the performance evaluemon (PE) samples thhm the acceptance fimits?

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? v

RAD-EPA.IV version 1.0



e #,_ 26 d 6F35 VALIDATION FINDINGS CHECKLIST | Page:_ of 2
SDG #: - , Reviewer: .

2nd Reviewer: Q

Validation Area

R TGS
SRR DR SN SR I B

Overall assessment of data was found to be acceptable.

= QO 308 2 RS .»'.r 85

he field duplicetes.

IField blenks were identfied in this SDG.

[Target anaiytes were detected in the fild blanks, o 1/

) RAD-EPA.N version 1.0



LDC#__31626F35 VALIDATION FINDINGS WORKSHEET Page:_| of |

Field Duplicates Reviewer: MG
2nd Reviewer: &)~

METHOD: Radiochemistry (Method: GA-01-R)

Activity (pCi/g) . (<100) Qualify Parent
Difference Limits Only
Isotope 1 4 RPD
Ac-228 0.355 0.296 0.059 (<0.200)
Bi-212 0.366 0.302 0.064 (<0.200)
Bi-214 0.269 0.274 0.005 (£0.200)
Pb-210 0.284 0.326 0.042 (<0.200)
Pb-212 0.310 0.306 0.004 (£0.200)
Pb-214 0.309 0.309 0 (<0.200)
K-40 121 7.90 4.2 (<5.00)
Ra-226 0.701 0.727 0.026 (<2.00)
Ra-228 0.355 0.296 0.059 (52.00)
Th-234 0.356 0.301 ) 0.055 (52.00)
Ti-208 0.108 0.106 0.002 (<0.200)
U-235 0.0542 0.0500 0.0042 (<2.00)
U-238 0.356 0.301 0.055 (<2.00)
Pa-234m 1.24 0.830 0.31 (<20.0)

V:\FIELD DUPLICATES\FD_inorganic\31626F35.wpd



toc# e 2F35 . VALIDATION FINDINGS WORKSHEET . Pager_ | of |

SDG #: - o Level IV Recalculation Worksheet L , Reviewer:___M %
. - : o , S T 2nd Reviewer:

METHOD: Radiochemistry (Method;_ €A -0 - R )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Fouhd = activity of each analyte measured in the analysis of the sample.
True Trus = aclivity of each analyte In the source,

A matrix spike and matrix spike duplicate vrelative percent difference (RPD) was recalculated using the following formula:

RPD = 18.D! x 100 Where, S = Original sample activity

(8+D)/2 D = Duplicate sample activity

Acceptable
Sample ID "~ Type of Analysis Analyte Found/S {units) . True/D (units) (Y/N)
, Laboratory control sample : : o
L . f s , (pci/} (pCi/ I
LCS | Co-eo 4132 87wt W a9 L Y
Metrix spike sample 1 - '
“ Duplicate RPD 3 - » : , . I
. Chemical recovary ) .

L ~ | -

-

} Comments: Réfer to apprbpri_a_te worksheet for list of g'ualiﬁcations and associated samples when reported results do.not agree within 10.0% of the recalculated results.

TOTCLC.35 Version 1.0 (3/2/2000)



o #_2leId6F35 - yalIDATION FINDINGS WORKSHEET Page:_| of_|

SDG #: — - Sample Calculation Verification Reviewer: MG
' 2nd reviewer.___ o1
METHOD: Radiochemistry (Method:_ GA-O1- R |

Have results been reported and calculated correctly?

Please see qualifications below for all questions answered *N". Not applicable questions are identified as "N/A"
N_N/A
N N/A Are results within the calibrated range of the instruments?

Analyte resuits for #1 ) Pa - 234 ™" ' reported with a positive detect were recalculated
and verified using the following equation: ’
Activity = . RMcuI%h:
{com - bekgrd cpm) .
(2.22)() (Vo) (CP) 40.40 Aps )( 97.03 FS/4q p;) :
E = Efficien ( d X o436 FC /
= {o] .
Vol = Volumc: 8 7 8. , ’
CF = %R, Self-absorbance, abundancs, ect.
- Reported Caleulated
Concentration Concantration Acceptable
# Sample ID o Analyte , (f’c‘/a ) (FC‘/}) (Y/N)
\ Pa-93Hm (.24 [ 24 Y

Note:

RECALC.35 L : o Version 1.0 (3/2/2000)



LDC #:._31626F36 VALIDATION COMPLETENESS WORKSHEET Date:_4-17-14

SDG #.__160-5697-1 Cat A/CatB Page:_{ of |

Laboratory:_Test America, Inc. Reviewer:_MG
2nd Reviewer:_C1__

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Commentis
Sampling dates: 9‘ “oH - 1Y

Not reviewed for Cat A review.

I. ] Technical holding times

1. Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

not re,iu l"'d
LCS /LCSD

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VI, | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

2Pz

X1. | Field duplicates . D= |+Y4
XU__J Eield hlanks (4 Ry 3 F@=5
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
1 LT-C-060-6-8 * % S 11 21 31
2 LT-G-028-8-10 12 22 32
3 LT-G-029-4-6 13 23 33
4 DUP028 v |14 24 34
5 2 FB029 W |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 291| PBS 39
10 20 30| PBW 40
Notes:

31626F36W.wpd



LoC #:_ 1636 F36 ALIBAT Ci Page:_| of &
SDG #: — Reviewer:_ M
o . 2nd Reviewerg /2 —

|l technical holding times were met.

Were all instruments and detectors calibration as required? _ ./

Were NIST traceable standards used for all calibrations? 4

Was the check source identified by activity and radionuclide? v '
Were check sources including backg.round counts analyzed at the requirled \/

frequency and wnhm Iaboratory cormol hmrts”

Were blank analyses performed as requiired?

Iwere any activities detected in the blanks greater than the minimum detectable
activity (MDA)? if yes, please see 'the Blanks validetion completeness warksheet

N

Were a matrix spike (MS) analyzed fot each mairix in this SDG? if ng, indicate
which matrix does not have an assoqigteql MS/MSD or MSIDU/ @

Were the MS percent recoverles (9 (%R) within the QC limits? I the sample '

concentration exceeded the spike concentratlon by a factor of 4 er more, no \,/ .
action was teken. ) . 4

Was a duplicate sample 'an&ylzed, at the required frequency of 5% Inthis SDG? | \/ B

Were all duplicete sample dupllcate error ratlcns (DER) <1 42? B V ) \/

Was an LCS analyzed per analytical batch? \/

Were the LCS percent recoveries (%R) and relative percent dlﬁarance {RPD) /
within the 75—1 25% :

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed?

Were the performance evaluatlon (PE) samples wrthan the acceptance Emits?

applicable to level IV validation?

Were activities adjusted to reflect all sample dilutions and dry weight factors ) \/

Were the Minimum Detectable Activities (MDA) < RL?

==

RAD-EPA.IV version 1.0



LDC #: 3l IGF 36 VALIDATION FINDINGS CHECKLIST ' . Page: __8_ of 2
Reviewer:

SDG #: - .
- : . 2nd Reviewer:_ 71 -

Flhdings/Commonts

Valldation Area

Field duplicete pairs were identified in this SDG, \/ . '

Target analytes were detected in the field dupllcates.

Field blenks were ide'rmﬁed in this SDG. , e

Terget analytes were detected in the fleld blanks, . - \/

RAD-EPA.IV version 1.0



LDC#_ _ 31626F36 VALIDATION FINDINGS WORKSHEET Page:_l_of__(_
Field Duplicates Reviewer:
2nd Reviewer:
METHOD: Radiochemistry (Method: A-01-R)
Activity (pCil/g) (<100) Qualify Parent
Difference Limits Only
Isotope 1 4 RPD
Th-228 0.388 0.472 0.084 (52.00)
Th-230 0.273 0.561 0.288 (2.00)
Th-232 0.394 0.576 0.182 (52.00)
U-233/234 0.581 0.590 0.009 (£2.00)
U-238 0.418 0.614 0.196 (£2.00)

V\FIELD DUPLICATES\FD_inorganic\31626F36.wpd



e #: dMedF36 . VALIDATION FINDINGS WORKSHEET -~ - Page:__| -of_|
SDG#:____ — ‘ - _ Level IV Recalculation Worksheet = Reviewer:__ M (&

. . : = ‘ _ . 2nd Reviewer: Q ,
METHOD: Radiochemistry (Method;__ A =21~ R ) o e S |

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Fouhd = activity of each analyte measured in the analysis ¢f the sample.
True True = sctivity of each analyte in the source,

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = !S-D! x100 Where, S = Origine! sample activity
(S+D)2 _ D = Duplicate sample activity _ C .
l Recalculated Reported :
) Acceptabla
Sample ID "~ Type of Analysls Analyto Found/S {units) True/D (units) %R or RPD %R or APD . (Y/N)
o ' ‘Labaratory control sample _ : : o ‘
. : , o A A |
Lcs , ] Tw-930 [945H (P /‘3»; .G : (0O ) Y
: ' Matrix spike sample P ‘ > "
Duplicate RPD _ . o _ ; : : .
Chemical recovery . : ) ' . . ’
U-932 |13.a3y (4P I.b.qg(AP“_“)’ gy | 86.1 Y

Comments: Réfer fo apprbprig;g worksheet for list of g'uatiﬁcations and associated samples when reported results do not agres within 10.0% of the recalculated results.

TOTCLC.35 : ‘ Version 1.0 (3/2/2000)



o #: e 6 F36 VALIDATION FINDINGS WORKSHEET

SDG #: —_ Sample Calculation Verification
METHOD: Radiochemistry (Method:_ A = O (=~ R B

Page:_| df_ \
Reviewer: ﬂﬁ:
2nd reviewer: CA_—

Please see ,qual'rﬁcétions below for all quesﬁohé answered "N". Not applicable questions are identified as "N/A".

N/A - Have results been reported and calculated correctly?
CYON _N/A Are results within the calibrated range of the instruments?
Analyte results for # | ' Tw- 3930 reported with a positive detect were recalculated
and verified using the foliowing equation: '
Activity = Reca!culatl;:ﬁ:
{cpm - bekgrd cpm) ' .
eBENCP <99/ 190 ) - (o) :
- PC \ /
E = Efficiency (9 5 (o 951_,(3)( P ( g - 0.9730 g .
Val = Volum . . . 1 . .
C; = %R, S:lf-absorbanca. abund; 3 e, ect. ! 8 ) 0.7956 )(O .‘i‘)’l) )
Reported Caiculated -
Concentration Concentration Acceptable
# Sample ID Analyts 1 (P a ) (PC‘/; ) (Y/N)
| l Th- 230 0.273 | 0.273 Y
| U-2398 0.419 0.419 R
Note:
RECALC.35

Version 1.0 (3/2/2000)




LDC #:__31626F29a VALIDATION COMPLETENESS WORKSHEET Date: 4-1T7-1Yy

SDG #:__160-5697-1 at A/Cat B Page: [ of |
Laboratory:_Test America, Inc. Reviewer:_ MG
2nd Reviewer._o7

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: F-94-14

Not reviewed for Cat A review.

I.__| Technical holding times

Il Initial calibration

IIl. | Calibration verification Not reviewed for Cat A review.

V. Blanks

wnot \femu‘weoe
LCS

V. Matrix Spike/(Matrix Spike) Duplicates

VI, | Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

7Bz lzZDzlz >

Xl. | Field duplicates

X1l | Field blanks ND F B =1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
wWa +tév
1 FB029 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626F29aW.wpd



LDC #:__31626F29b VALIDATION COMPLETENESS WORKSHEET Date: 4-17-14

SDG #:__160-5697-1 at A/Cat B Page:_[ of |
Laboratory._Test America, Inc. Reviewer._M¢G
2nd Reviewer:_~™

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: J - oH - 1Y

Not reviewed for Cat A review.

I. | Technical holding times

1. Initial calibration

1ll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. | Matrix Spike/(Matrix Spike) Duplicates DU F
VI. | Laboratory control samples LCS

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

zI>lz>ppr bz >

Xl. | Field duplicates

X1l | Fiald blanks ND F®& =
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Sarg’ples: ** Indicates sample underwent Cat B review.
water

1| FBo29 11 21 31
2 | FBO29DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 0 | PBW 40
Notes:

31626F29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401

Site:
Laboratory:
Report No.:
Reviewer:

Date:

Glen Isle

Test America St. Louis, MO

160-5703-1

Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

April 21,2014

Samples Reviewed and Evaluation Summary

FIELD ID

CC-C-048-2-4**
CC-C-050-0-2
LT-G-026-4-6
LT-G-027-8-10
FB028
FB028DUP

LABID FRACTIONS VALIDATED

160-5703-1 Gamma Spectroscopy**, Alpha Spectroscopy™*

160-5703-2 Gamma Spectroscopy, Alpha Spectroscopy

160-5703-3 Gamma Spectroscopy, Alpha Spectroscopy

160-5703-4 Gamma Spectroscopy, Alpha Spectroscopy

160-5703-5 Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228

160-5703-5DUP  Ra-226

Associated QC Samples(s):

Field Blanks:

FB028

Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected on February 21, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP
methodologies used.

The radiometric data were evaluated based on the following parameters:

Opverall Evaluation of Data and Potential Usability Issues
Data Completeness

Holding Times

Instrument Calibration

Blank Analysis Results

Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5703-1, Radiochemistry, Page 1 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to laboratory quality
control outliers.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB028 was identified as a field blank. Analytes were detected above the reporting limits in the
field blank samples. The following table summarizes the contamination and validation actions
taken.

Blank ID Analyte Level Detected | Action Level Associated Samples
FB028 Protactinium-234m 664 pCi/L 6.64 pCi/g | CC-C-048-2-4%*
CC-C-050-0-2
LT-G-026-4-6
LT-G-027-8-10

Blank Actions for analytes detected above the reporting limit(RL).

If the sample result is < RL and < action level; report the result as nondetect (U) at the RL.

If the sample result is > RL and < action level; report the result as nondetect (U) at the reported value.,
If the sample result is > action level or nondetect, no action is required.

Qualified sample results are listed in the table below.

Laboratory Job 160-5703-1, Radiochemistry, Page 2 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Sample Analyte Reported Level Validation Action
LT-G-027-8-10 Protactinium-234m 1.47 pCi/g 10.0U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability. '

Alpha Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB028 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

FB028 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Radium-228
No isotopes were detected above the minimum detectable activity (MDA).

FB028 was identified as a field blank. No analytes were detected above the reporting limits in
the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample FB028 for radium-226. All criteria were
met.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

LCS Results

All criteria were met,

Laboratory Job 160-5703-1, Radiochemistry, Page 3 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5703-1, Radiochemistry, Page 4 of 5



Glen Isle, NYSDEC, Project Number: RWI1401

ul -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘]’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5703-1, Radiochemistry, Page 5 of 5



LDC #:__31626G35 VALIDATION COMPLETENESS WORKSHEET Date; 4-18-14

SDG #:___ 160-5703-1 Cat A/Cat B Page: | of |
Laboratory :_Test America, Inc. Reviewer: ME&
2nd Reviewer: g

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: F- -1

l. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

I1l. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

not "'64(,(|‘V'6¢K
Lces "

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

Vil. | Minimum detectable activity (MDA)

VIIl. | Sample result verification Not reviewed for Cat A review.

IX. | Overall assessment of data

X. Field duplicates

%Z>>>>L>>>>

x1| Field hianks (< RL) FBR= 5
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
1 CC-C-048-24 ok S 11 21 31
2 CC-C-050-0-2 12 22 32
3 LT-G-026-4-6 13 23 33
4 LT-G-027-8-10 v |14 24 34
5 || FBozs w15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 2 || PBW 39
10 20 309 PBS 40
Notes:

31626G35W.wpd



ioc #: 36635 - VALIBAT Ci Page:_| of o
SDG #: ~— , : : Reviewer:__ M
: 2nd Reviewer: &L —

Method:Radiochemistry(EPA Method GA-O1~ X )

Validatlon Area - : Yesl No | NA Findings/Comments

Were ell instruments and detectors calibfaﬂon as required?

Were NIST tracesble standards used for all calibrations? :

Was the check source identified by activity and radionuclide? /

Were check sources includmg background courts ana!yzed at the requlrled
fraquancy and withm laboratory comrol hm:ts?

Ware blank analyses performed as required?

Were any activities datected in the blanks greater than the minimum dstectable ' /
ackivity (MDA)? I yes, please see 'the B anks validation comp!eteness worksheet.

Were a matrix spike (MS) analyzed fot each matrix in this SDG? if no, Indicate . |, \/
which matrix does not have an assogiated MS/MSD .or MS/DUR¢Solly

Were the MS percent recoveries (%R) within the QC limits? If the sample ' /
concentration exceeded the spike concentratlon by a factor of 4 or more, no . .
action was taken. .

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? . \/

Were alf dup!icate sample duphcate error ratxons (DER) <1.42%

QR >,

R ﬂw&* .&,ﬂ«’;,

Weas an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percant drﬁerence (RPD) /
with:n ihe 75-1 25%

"'3‘9-

3 %«f{&%

Was a tracer/carrier added to each sample? \/

Were tracer/carrier recoveries within the QC fimits? . . \/

Were performance evalustion (PE) samples performed?

Were the performance evaluahon (PE) samples w*thln the acceptance Hmlts?

applicable to level IV validation?

Were activities adjusted to reflect all sample dilutions and dry weight factors /

Were the Minimum Detectabie Activities (MDA) < RL?

R_AD-EPA.!V version 1.0



LDC #: 3le 3 6G35 VALIDATION FINDINGS CHECKLIST | Page: __f{ of &
SDG #: - A Reviewer:
' o ' 2nd Reviewer:__ C\—

Validation Area ' o | NA Fihdings/Comments

N

"Targe% analytes were detected in the fleld blanks, /

 RAD-EPAIV version 1.0



LDC #._31626G35 VALIDATION FINDINGS WORKSHEET

Field Blanks
THOD: Radiochemistry (Method: see cover)
N_N/A Were field blanks identified in this SDG?
N/A

Were target isotopes detected in the field blanks?
Blank units:_pCi/L  Associated sample units:_pCi/g

Page:_| of |
Reviewer: MG
2nd Reviewer,__ <L

Sampling date: 2/21/14 Soi tor applied _ 0.001x
Field blank type: (circle one)¥ield Blank / Rinsate / Other: Associated Samples.__ all soil
Analyte Blank ID Sample ldentification
5 Action 4
Level
664 6.64 1.47/10.0U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".

V:\Mark\Blanks\31626G35b.wpd



oc #: Il bG35 . VALIDATION FINDINGS WORKSHEET ~ - Page:_| ef [ -
SDG #:____— ,  Level IV Recalculation Worksheet . - , Reviewer: _ ME

: o : o R : - 2nd Reviewer:
METHOD: Radiochemistry (Method:_GA-O! =~ )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate-sample were recaluculated using the following formuta:

%R = Found x 100 Where, Found = activity of each analyte meesuted In the analysis of the sample.
‘ True True = sctivity of each analyte in ths source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = !1S-D! x100 Where, S = Orlginal sample activity v .
{S+D)f2 D = Duplicate sample activity . ' -
' ' o A ’ : ‘ Rocalculated Ragoned
. ' Acceptabls
Sample 1D Typo of Analysis Analyte Found/S (units) Truo/D (units) %R or RPD %R or RPD . (Y/N) A

Laboratory control sample

Lcs Co-60 |uiza F9hY 417 Gy M| Y
Metrix spike sample o .
| Duplicate RPD ) _ ‘- v 1 “ | - |

Chemical recovery

- |

Comments: Refer to apprbpriate worksheet for list of g.ualifications and associated samples when reported.results do.not agree within 10.0%.of the recalculated results.

TOTCLC.38 ' Version 1.0 (3/2/2000)



e # D@2 6635  yALIDATION FINDINGS WORKSHEET Page:_| of |
SDG #: — | o Sample Calculation Verification Reviewer: %%

. 2nd reviewer:
METHOD: Radiochemistry (Method:_ GA- 01~ R )

Have results been reported and calculated correctly?

Please see ,qualiﬁcéﬁons below for all questions answered "N, Not applicable questions are identified as "N/A".
gN NéA _
N_N/A Are results within the calibrated range of the instruments?

Analyte results for # | L Th-734 | reported with a positive detect were recalculated
and verified using the following equation: ' '
Activity = Recalcu!atiﬁh:

cpm - bekard epm) - <{ & )( ' PC'/J ' -
e (550 e ) (o705 Fs) ey
E = Efficiency - 88Y4. 9 . 7’
Vol = Volume 8’ . .

CF = %R, Self-absorbance, abundancs, ect.

Reported Calculated
: Concentration Concentration Acceptable
# ~ Sample ID o Analyte - (PC'/«‘)E) (PC'/%) ___om
1 ( Twn- 234 0-475 | 0475 Y

Note:

RECALC.35 S - Version 1.0 (3/2/2000)



LDC #:__31626G36 VALIDATION COMPLETENESS WORKSHEET Date: 4-18-14

SDG #.__160-5703-1 Cat A/Cat B Page:_| of |

Laboratory:_Test America, Inc. Reviewer._ MG
2nd Reviewer:_ot—

METHOD: Alpha Spectroscopy (Method A-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: 2-91-1Y

I. | Technical holding times

11. Initial calibration Not reviewed for Cat A review.

1. Calibration verification Not reviewed for Cat A review.

IV. | Blanks

hot veguy ,‘re,é(
L<S/ Lesp

V. Matrix Spike/(Matrix Spike) Duplicates

VI. | Laboratory control samples

VII. | Carrier recovery

VIII. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

z PPz s

Xl. | Field duplicates

xi1_| Field blanks (< Ri) ND FB= &5
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 |cc.comsoa ¥¥* S |1 21 31
2 | cc-c-050-0-2 12 22 32
3 |LT-G-0264-6 13 23 33
4 | LT-G-027-8-10 d |14 24 34
5 2 FB028 W |15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29l| PBS 39
10 20 M PBW 40
Notes:

31626G36W.wpd



Loc #:_21636G 36 * VALIBATION FINDINGS.CHECKLIST Page:_| of &
SPG #: — T Reviewer: MG
2nd Reviewer:_ g

Method:Radi_ochemistry(EPA Method A-O1- R )

Validaﬂon Area

Were all Instrumerits and detectors calibration as required?

Were NIST tracesble standards used for all callbrations? ‘ :

Were check sources including background courts analyzed af the requlried

Wes the check source identifled by aciivity and radionuclide? \/
fraquency and wnthm labordtory ccrrlrol timits? \/

3"' :/,'-:5.
PR BT PRERAR 4

Were blenk analyses performed as required" S \/ ) i .

Were any activities detected in the blanks greater than the minimum detectable ' J
activity (MDA)? If yes, please see'the Blanks validation completeness worksheet.

Were a matrix spike (MS) analyzed fof sach matrix in this SDG? if \ \/
which matrix does not have an assogiated MS/MSD or MS/DUP. @ @

Were the MS percent recoveries (%F) within the QC limits? If the sample : /
concentration exceeded the spike concentraﬁon by a factor of 4 or more, no ’ . .
action was taken. . ) : i

Was a duplicate sample anaylzed at the required frequency of 5% In this SDG? _ \/

Were all duplicate sample duplicate error retions (DER) <1.427.

Was an LCS analyzed per analytical batch? ' /
Were the LCS percent recoveries (%R) and relative percent drﬁerence {RPD} ,_/
wnthin the 75-1 25%

Was a tracer/carrier added to each sample?

Were tracer/camer recoveries within the QC hmns"

Were performance evaluation (PE) samples performed? ' \/

Were the performence evaluation (PE) samples within’ the acceptance limits?

applicable to level IV validation?

Were activities adjusted to reflect all sample dilutions and dry weight factors /

Wers the Minimum Detectable Activities (MDA) < RL?

H_AD-EPA.N version 1.0



oc#_ 26 d 66306 VALIDATION FINDINGS CHECKLIST | Page:_ 2ot 2
SDG #: - : Reviewer:
2nd Reviewer;___JL—

; AR X R 2 _‘;iﬁ
lOverall assessment of data was found to be

ected in the fleld duplicatas.

“Targat analytes were detected in the fleld blanks. - 4

A RAD-EPA.N version 1.0



pc #: e G3( - VALIDATION FINDINGS WORKSHEET - Page: | -of |-
SDG #: - Level IV Recalculation Worksheet L , Reviewer:__. M (&
o ' ' - : ' ' R T 2nd Reviewer: oz,

METHOD: Radicchemistry (Method: & =9l ~ & )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix épike duplicate sample were recaluculated using the following formuila:

%R = Found x 100 Where, Found = activity of sach analyte measured in the enalysis of the sample,
’ True ‘True = detivity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = !S.D! x100 Where, S = Orlginal sample activity
{S+Dy2 _ D = Duplicate sample activity
Recalcuiated | Reported B “
. ‘ Acceptabls
Sample 1D Typoe of Analysls Analyte Found/S (units) Trae/D (units) %R or RF.’_D. %Ror RPD _ {Y/N)
) | Laboratory control semple ot . C - AR .
' : ‘ . G pCi/,
LCS U-933/93u | €397 ° /}\} 6-37 ( W 100 | oo %
' Metrix spike sample ' : o ” _ 1 .
Duplicata RPD .
. Chemical recovery . - - ' - ‘ ’
\ Tn-299 {11561 @pw)| 1359 @em)] g5 | 854 Y

Comments: Réfer to appropriate worksheet for list of dualiﬁcations and associated samples when reported results do not agree within 10.0% of the recalculated results,

TOTCLC.35 ' ‘ . Version 1.0 (3/2/2000) -



e #; 2@ ©G3C - yALIDATION FINDINGS WORKSHEET Page:_| of |

SDG #: - - Sample Calculation Verification Reviewer,__ M (%
' | . . 2nd reviewer:______ (.
METHOD: Radiochemistry (Method:__ A - Q| - R )

Please see qualnﬁcatons below for all questions answered °N". Not apphcable guestions are identified as "N/A".
N_N/A - Have results been reported and calculated correctly? -
N N/A Are results within the calibrated range of the instruments?

Analyte resuits for Rii " Th-232

reported with a positive detect were recalculated
and verified using the following equation: '

Activity = " Recalculation:

- v . .
~smaeeen (97150 )~ (©%/s0 )

E = Efficiency (9, 99)(0 aéqéj(( 0o )(o asqu\ )

Vol = Volume
CF = %R, Self-absorbancs. @bundance, ect.

= 0.3173 PC/;}

] ‘ o i Reported Calculated
Concentration Concsentration Acceptable
# _Sample ID _ Anaiyte (PC'/(}E (PSi/q) (Y/N)
l | _(w-232 _0-317 | 0-317 Y
. U-933/234 | ©0.338 | 0.399 v
ii
Note:

RECALC.35 o : - Version 1.0 (3/2/2000)



LDC #.__31626G29a VALIDATION COMPLETENESS WORKSHEET Date: 4-18-14

SDG #.___160-5703-1 Cat A/Cat B Page:_| of
Laboratory:_Test America, Inc. Reviewer:
2nd Reviewer._(N\—

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: of = 9 [ - 14

Not reviewed for Cat A review.

. Technical holding times

. Initial calibration

Ill. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates D U P
VI. | Laboratory control samples Lc S

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Overall assessment of data

XI. | Field duplicates

2z x|zl >

X1l | Field hlanks FB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
Water
1 FB028 11 21 31
2 FB028DUP 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 0 | PBW 40
Notes:

31626G29aW.wpd



LDC #:__ 31626G29b VALIDATION COMPLETENESS WORKSHEET Date: 4-18-H

SDG #:.__160-5703-1 Cat A/Cat B Page: | of |
Laboratory:_Test America, Inc. Reviewer._M&G
2nd Reviewer._1~

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: d-21- 14

l. Technical holding times

1. Initial calibration Not reviewed for Cat A review.

11l. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

V. | Matrix Spike/(Matrix Spike) Duplicates

not veauired
Les 7

VI. | Laboratory control samples

VII. | Carrier recovery

VIII. { Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. | Overall assessment of data

XI. | Field duplicates

gz>z>>>z>12>

Xit | Field hianks FB -~ |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
wWatér
1 FB028 1 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626G29bW.wpd



Glen Isle, NYSDEC, Project Number: RWI1401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5766-1

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 19,2014 '

Samples Reviewed and Evaluation Summary

FIELD ID LABID

LT-C-065-0-2%%* 160-5766-1
LT-C-066-0-2 160-5766-2
LT-C-067-10-12 160-5766-3
LT-C-064-8-10 160-5766-4
FB031 160-5766-5

CC-C-028-GW** 160-5766-6
LT-C-054-GW** 160-5766-7
DUPO032 160-5766-8
FB004-GW 160-5766-9
LT-C-065-0-2DUP  160-5766-1DUP
FB004-GWDUP 160-5766-9DUP
FB031DUP 160-5766-5

Associated QC Samples(s):

FRACTIONS VALIDATED

Gamma Spectroscopy**, Alpha Spectroscopy**

Gamma Spectroscopy, Alpha Spectroscopy

Gamma Spectroscopy, Alpha Spectroscopy

Gamma Spectroscopy, Alpha Spectroscopy

Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
Gamma Spectroscopy**, Alpha Spectroscopy, Ra-226**, Ra-228**
Gamma Spectroscopy, Alpha Spectroscopy**, Ra-226, Ra-228
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
Gamma Spectroscopy, Alpha Spectroscopy, Ra-226, Ra-228
Gamma Spectroscopy, Alpha Spectroscopy

Ra-228

Gamma Spectroscopy

Field Blanks: FBO031, FB004-GW
Field Duplicate pair:  CC-C-028-GW** and DUP032

The above-listed water and soil samples were collected on February 26, 2014 and were analyzed
for gamma spectroscopy by method GA-01-R, alpha spectroscopy for isotopic thorium and
isotopic uranium by method A-01-R, Radium-226 by EPA Method 903.0, and Radium-228 by
EPA Method 904.0. The data validation was performed in accordance with the Multi Agency
Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 2004) and USEPA
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data
Review, EPA 540-R-10-011 (January 2010), modified as necessary to accommodate the non-CLP

methodologies used.
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Glen Isle, NYSDEC, Project Number: RWI1401

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness

. Holding Times

. Instrument Calibration

. Blank Analysis Results

. Chemical Recovery

. Laboratory Duplicate Results

. Field Duplicate Results

. Laboratory Control Sample (LCS) Results
. Detection Limits Results

. Sample Quantitation Results

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported or usable with minor qualification due to sample matrix or
laboratory quality control outliers.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results

Gamma Spectroscopy

No isotopes were detected above the minimum detectable activity (MDA).

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the
reporting limits in the field blank samples.

Laboratory Job 160-5766-1, Radiochemistry, Page 2 of 6



Glen Isle, NYSDEC, Project Number: RWI11401

Alpha Spectroscopy

Isotopes were detected above the minimum detectable activity (MDA). The presence of activity
indicates that false positives may exist for these isotopes in the associated samples. Action
Levels (ALs) were established at < RL. The following table summarizes the activities detected.

Blank ID Isotope Level Detected Action Level Associated Samples
PB (prep blank) Thorium-230 0.1411 pCi/L <RL LT-C-054-GW**
PB (prep blank) Thorium-230 0.06205 pCi/g <RL LT-C-065-0-2%%*
LT-C-066-0-2
LT-C-067-10-12
LT-C-064-8-10

Sample results were qualified as follows:

+  If sample concentration was < the reporting limit (RL) and < the Action Level, qualify the result as a nondetect
(U) at the RL.

+ If sample concentration was > the RL and < the Action Level, qualify the result as not detected (U) at the
reported concentration.

«  Ifthe sample concentration was > the RL and > the Action Level, qualification of the data was not required.

Qualified sample results are listed in the table below.

Sample Analyte Reported Level Validation Action

LT-C-065-0-2%* Thorium-230 0.510 pCi/g 1.00U pCi/g
LT-C-066-0-2 Thorium-230 0.660 pCi/g 1.00U pCi/g
LT-C-067-10-12 Thorium-230 0.290 pCi/g 1.00U pCi/g
LT-C-064-8-10 Thorium-230 0.385 pCi/g 1.00U pCi/g

These results can be used for project objectives as nondetect (U) which may have a minor impact
on the data usability.

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the
reporting limits in the field blank samples.

Radium-226
No isotopes were detected above the minimum detectable activity (MDA).

FB031 and FB004-GW were identified as field blanks. No analytes were detected above the
reporting limits in the field blank samples.

Radium-228

No isotopes were detected above the minimum detectable activity (MDA).

Laboratory Job 160-5766-1, Radiochemistry, Page 3 of 6



Glen Isle, NYSDEC, Project Number: RWI11401

FB031 and FB004-GW were identified as field blanks. No analytes were detected -above the
reporting limits in the field blank samples.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

The laboratory performed duplicate analysis on sample FB031 for gamma spectroscopy, LT-C-
065-0-2** for gamma spectroscopy and alpha spectroscopy, and FB004-GWDUP for radium-
226. All criteria were met.

Field Duplicate Results

Analytes were detected in the field duplicate samples. The following table summarizes the
concentrations and validation actions taken.

Gamma Spectroscopy

Concentration (pCi/L) RPD Difference
Tostope LT-C-065-0-2** DUP032 (Limits) (Limits) Validation Actions
Actinium-228 25.9 11.1U - 14.9 (£50.0) -
Potassium-40 100 76.5 - 23.5 (<75.0) -

-=no action required

For water results > 5xRL and RPDs >50; estimate (J) results in the field duplicate pair.
For water results < 5xRL; the sample and duplicate results must be within 1XRL.

Alpha Spectroscopy

Concentration (pCi/L) RPD Difference
Tostope LT-C-065-0-2 DUP032 (Limits) (Limits) Validation Actions
Uranium-233/234 0.156U 0.205 - 0.049 (<1.00) -
Uranium-238 0.0286U 0.307 - 0.2784 (£1.00) -

-=no action required

For water results > 5xRL and RPDs >50; estimate (J) results in the field duplicate pair.
For water results < SxRL; the sample and duplicate results must be within 1XRL.
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Radium-226
Concentration (pCi/L) RPD Difference
Tostope LT-C-065-0-2** DUP032 (Limits) (Limits) Validation Actions
Radium-226 1.76 1.11 - 0.65 (<1.00) -

-=no action required

For water results > 5xRL and RPDs >50; estimate (J) results in the field duplicate pair.
For water results < 5XRL; the sample and duplicate results must be within 1XRL.

Radium-228
Concentration (pCi/L) RPD Difference
Tostope LT-C-065-0-2%* DUP032 (Limits) (Limits) Validation Actions
Radium-228 1.24 1.09 - 0.15 (£1.00) -

-=no action required

For water results > 5XRL and RPDs >50; estimate (J) results in the field duplicate pair.
For water results < SXRL; the sample and duplicate results must be within 1XRL.

LCS Results

Laboratory control samples were reviewed for each matrix as applicable. Analytes that did not
meet the criteria are summarized in the following table.

LCS | LCSD RPD QC Validation
LCSID Analyte %R %R Limits | Limits | Associated Samples Actions
LCS/LCSD | Thorium-230 163 154 - 81-125 | FB0O31 None
CC-C-028-GW
DUP032
FB004-GW

Validation action was not required for thorium-230 due to high LCS/LCSD percent recovery as
positive results only are affected and these compounds were not detected in the associated

sample.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.
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ulJ -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘]’ data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are: known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.
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LDC #:__31626H35 VALIDATION COMPLETENESS WORKSHEET Date: 4 - 18-1Y

SDG #___ 160-5766-1 Cat A/Cat B Page:_| of |
Laboratory ;_ Test America, Inc. Reviewer:_ My
2nd Reviewer._(\—

METHOD: Gamma Spectroscopy (Method GA-01-R)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: ?-96- 14

l. Technical holding times

. Initial calibration Not reviewed for Cat A review.

I1l. | Calibration verification Not reviewed for Cat A review.

V. | Blanks
V. Matrix Spike/(Matrix Spike) Duplicates D v r
VI. | Laboratory control samples LcS

VII. | Minimum detectable activity (MDA)

VIll. | Sample result verification Not reviewed for Cat A review.

> D> (> (D> >

1X. | Overall assessment of data

X. | Field duplicates SwW D= 6+8
X1 Eield hlanks (‘4 RL‘) ND FB = S" q
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 ) |ir.coss00 X* Sl | H#E bye P 31
2 1| LT-c-086-02 12 22 32
3 || L1-c067-10-12 13 23 33
4 | i1-c-084-8-10 J |14 24 34
5 | FBO31 W\ 15 25 35
6 |cccomsow X ¥ 16 26 36
7 | LT-Cc-054-GW 17 27 37
8 | pupo32 18 28 38
9 | FBOO4-GW v |19 2!| PBS 39
10} | LT-c-065-0-2DUP S |20 2’ PBW 40
Notes:

31626H35W.wpd



LDC #: 316I6HB5
Spa #: o

JON FlNDlNGS{G'HE"CKLIST

Method:Radiochemistry(EPA Method GA-0 (- R )

Page:_| of &
Reviewer:__ MG

2nd Reviewer:_on—

Validation Area

/.;:f

e
"\

.-:'~

Were blank analyses performed as r'eqdlred?

Were all instrumenits and detectors calibration as required? ‘
Were NIST traceable standards used for all calibrations? ‘ N
{lwas the check source identied by activity and radionuclide? 4 I
Were check sources including backg‘round counts analyzed atthe requiried - | /]
fraquency and within la.bormory comrol limns"

Were any activities detected in the blanks greater than the minimum detectable ) \/
acﬁvity (MDA)? i yes, please see'the Bianks validation completeness worksheet. :

Were a matrix spike (MS) analyzed fot each matrix in this SDG? i no, Indicate | | /
which matrix does net have an assogiated MS/MSD .or MS/DUP (Soll) Waky.

concentration exceeded the spike ccncentramon by a factor of 4 or more, no
action was taken. .

Were the MS percent recoveries (%R} within the QC limis? if the sample ' l/

Was a duplicate sample anaylzed at the required frequency of 5% In this SDG? /
Were all duphce:e sample’ duphcate error reixons (DER) <i. 42? v

Was an LCS analyzed per analyticel betch?

Were the L.CS percent recoveries (%R) end relative percen't drﬁerence (RPD) \/
wnthln the 75-125%

e

Was e tracer/carrier added o each sample?

Ware tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed? ' A \/

Were activities adjusted to reflect all sample dilutions and dry weight facters
applicabie to level IV validetion?

Were the performeance evaluation (PE) sarnples within the acceptance Iimlts? \/

Were the Minimum Detectable Activities (MDA) < RL? v

R_AD-EPA.N version 1.0



oc#,_ Sle IGHDS VALIDATION FINDINGS CHECKLIST Page:_2of 2

SDG #: - _ Reviewer:
: o - 2nd Reviewer;__o/\—
TS o r—— —— —— N —

Vgndafﬂon Area ~ {Yes! No |NA FIhdings/Commen!s

Field duplicate pairs were idertified in this SDG. v '

Target analytes were detected in the field dupllca:es.

Field blanks were identified in this SDG.

HTarget analytes were detacted in the fleld blanks. ’ v

_ RAD-EPA.N version 1.0



LDC#__ 31626H35 VALIDATION FINDINGS WORKSHEET Page._{ of |
Field Duplicates Reviewer._ MG
2nd Reviewer:__cA—
METHOD: Radiochemistry (Method: GA-01-R)
Activity (pCi/L) (<50) Qualify Parent
Difference Limits Only
Isotope 6 8 RPD
Ac-228 25.9 11.0U 14.9 (<50.0)
K-40 100 76.5 23.5 (£75.0)

V:\FIELD DUPLICATES\FD_inorganic\31626H35.wpd



toc #: e d6hR35 - VALIDATION FINDINGS WORKSHEET - Page:__| -of { -
SDG#:___ — - Level IV Recalculation Worksheet =~ = - , Reviewer:__ Mg

. v Lo S v 2nd Reviewer:
METHOD: Radicchemistry (Method: . GA-01- R )

Percent recoveries (%R) for a Iaborét_’ory control sample, a matrix spiks and a matrix spike duplicate-sample were recaluculated using the following formuila:

%R = Found x 100 Where, Found = ectivity of each analyte measured in the analysis of the sample.
True True = setivity of each analyte in the source.

A matrix spike and matrix spike duplicate Irelvative percent difference (RPD) was recalculated using the following formula:

RPD = !S.D!  x100 Whers, S = Original sample activity

{S+D)2 D = Duplicate sample activity

o ' N o ' Hecalculated l Reported “
. : ‘ Acceptable
Sample ID "~ Type of Analysls Analyte Found/S {units) Trae/D (units) %R or RPD %R or RPD (Y/N)
——__..-r_——._.::z: - e T - o S s Ot e A

Laboratory control sample

' Metrix spike sample ' o . .
e o “36 (pcify )| O-H 703 (PC/. \I o o
) ' _ ‘ pCi 4 )~ Y(IaTA' .
8 | Pb-Jl0 oo v 0,130 ' 0. 93 0. 2y \/

Chemical recovery

Comments: Réfer o appropriate worksheet for list of g‘ ualifications and associated samples when reported results do not agree within 10.0% of the recalculated resuits.

TOTOLG.35 ' ' Version 1.0 (3/2/2000)



DG #;_21 &2 6H3S VALIDATION FINDINGS WORKSHEET Page:_| _of |
SDG #: - Sampie Calculati'o‘n Verification Reviewer: MG

N 2nd reviewer:_ O~
METHOD: Radiochemistry (Methed: GA-o1-R )

Have results been reported and calculated correctly?

Please see _quaiiﬁcéﬁans below for all questions answered "N, Not applicable questions are identified as "N/A".
YN N/A
& §N NéA Are results within the calibrated range of the instruments?

#1, Pb -1y

Analyte results for reporied with a positive detect were recalculated
and verified using the following equation: »
Activity = . : ) Reca!culati.t:h:
(cpm - bekard epm) - : C,
2.22)B) (Vo) CF) (/é.’77 JPS)( 37.03 F '/o(,os) PC/
. — 1
E = Efficiency = 0.5463 | j,
Vol = Volume 829. & :
- CF = %R, Self-absorbance, abundance, ect. _ 3’
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (P€' /) (PCi/ay | oM
l \ Pb- 214 0.54¢ 0.546 ¥
(PC;/L.) (-FC'./L.)
A . Ac-229 Z5.9 dz5. 19 %

Note:

RECALC.35 , - - Version 1.0 (3/2/2000)



LDC #.__31626H36

SDG #:__160-5766-1
Laboratory: Test America, Inc.

VALIDATION COMPLETENESS WORKSHEET

Cat A/Cat B

METHOD: Alpha Spectroscopy (Method A-01-R)

Date: H-18-14

Page:_| of |
Reviewer:
2nd Reviewer: (07 _

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Technical holding times A Sampling dates: 9 -6 - ’L‘
Il. Initial calibration A Not reviewed for Cat A review.
Ill. | Calibration verification A Not reviewed for Cat A review.
IV. | Blanks Sw
V. | Matrix Spike/(Matrix Spike) Duplicates A DUP
VI. | Laboratory control samples SW LCcsS / LCSD
VII. | Carrier recovery A
VIl | Minimum detectable activity (MDA) A
IX. | Sample result verification . A Not reviewed for Cat A review.
X. Qverall assessment of data A
XI. | Field duplicates SwW DUP =L+ 3B
L xu_| Field blanks ND FB- 5 ¢
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples: ** Indicates sample underwent Cat B review.

1 | ircosso2 ¥* 9 |4 21 31
2 | |Lr-coss-02 12 22 32
3 || ircos7-10-12 13 23 33
4 || i7.c.08a8-10 v |14 24 34
5 2| Feo3t W15 25 35
s % cocomow 16 26 36
3 Y rcosow ¥¥ 17 27 37
s % bupos2 18 28 38
o # FBoos-aw VEIRE 21| £F8S 39
10 ! LT-C-085-0-2DUP S |20 30d| PRWI 40
Notes: 3 PBW 3 ()

31626H36W.wpd



Page:_| of o
Reviewer:__ MG
, 2nd Reviewer: Q{i

ipc# d6A6H36
SDG #: ~

Method:Radiochemistry(EPA Method A-0(-R )

Validatlon Area - - Yes | No { NA | Findings/Comments
o :h i > i e i o 2 WE%Q%& o}g 7
{|All techrical holding times were met. - , -. -

Qo
i

Were all.instruments and detectors calibration as required? v . V4

Were NIST traceabie standards used for all calibrations? | : \/

Was the check source identified by aét'ivﬂy' and radionuctlide? / ' '
Were check sources including background counts mdﬁed at the requirled - | /

ry control limits?

7285 2 PRIIETER

T
=

&

Were a matrix spike (MS) analyzed fof each matrix in this SDG? i no, indicate . |, \/
which matrix does not have an assogiated MS/MSD .or MS/DUP. @[ \@ ) F

Were the MS percent recoveries (%R) within the QC limits? if the sample ' B /
concentration exceeded the spike concentration by a factor of 4 or more, no . .
action was taken. .

Was a duplicate sample anaylzed at the required frequency of.VS% In this SDG? \/ .

Were all duplicate sample duplicate error re,ti;::ns (DER) <1.427.

Was an LCS analyzed per analytical betch?

Were the LCS percent recoverles (%R) and relative percent difference (RPD)
within the 75-125% ' o

£S8S0LX

Were performance evaluation (PE) samples performed? ‘ A !/

Were the performance evaluation (PE) samples within the acceptancs limits?

AR g SRR

Were activities adjusted to reflect all sample dilutions and dry weight factors \/
applicable to level IV velidation? -

Were the Minimum Detectable Activities (MDA} < RL?

RAD-EPA.!V version 1.0



LDC #: 316 I GH30 VALIDATION FINDINGS CHECKLIST ’ Page: ;2_ of 2
SDG #: - ) Reviewer; /A
: : 2nd Reviewer:

Fihdings/Commen

N
; : e
(Overall assassment of data was found to b

.“gﬁ;: §~‘"_\‘ z' : :

2 s o TS X : 2 AR S e > S AN AL
S BB B R s

Fisld blanks were identified in this SDG.

”Target analytes were dstected in the fleld blanks. o J

_ HAD-EP.A.N version 1.0



LDC #;_ 31626H36 VALIDATION FINDINGS WORKSHEET Page: [ of | _
Blanks Reviewer: MG

2nd Reviewer: g

METHOD: Radiochemistry, Method _A-01-R

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Were blank analyses performed as required? If no, please see qualifications below.
N N/A  Were any activities in the blanks greater than the minimum detectable activity? If yes, please see qualifications below.

Conc. units:_ pCi/L. Associated Samples: 7 (>RL)
Isotope Blank ID Blank Sample Identification
s Action Limit|
PB No Qual.
Th-230 0.1411
Conc. units:_pCilg Associated Samples:__ all soil
Isotope Blank ID Blank ) Sample Identification
= : Action Limit|
PB 1 2 3 4
Th-230 0.06205 0.510/1.00U | 0.660/1.00U | 0.290/1.00U | 0.385/1.00U

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

V:\Mark\Blanks\31626H36.wpd



LDC#.__31626H36

VALIDATION FINDINGS WORKSHEET

Field Duplicates

METHOD: Radiochemistry (Method: A-01-R)

Page:_{ of |
Reviewer. MG
2nd Reviewer.___ ¢/~

Activity (pCi/L) (<50) Qualify Parent
Difference Limits Only
Isotope [ 8 RPD
U-233/234 0.156U 0.205 0.049 (51.00)
U-238 0.0286U 0.307 0.2784 (<1.00)

V:\FIELD DUPLICATES\FD_inorganic\31626H36.wpd



IDc #: 3l 26H30 VALIDATION FINDINGS WORKSHEET
SDG #: — : Laboratory Control Sample (LCS)

METHOD: Radiochemistry {Method: A-01-R )

Please see qualifications below for all questions answered "N'". Not applicable questions are identified as "N/A".

N._N/A Was a laboratory control sample (LCS) analyzed at the required frequency i, this-SBG
Y(MIN/A  Were all LCS percent recoveries (%R) within the control limits of 75425%?

LEVEL IV ONLY: ' :
N_N/A_ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

mhA

Page: | of \

Reviewer: MG -

2nd Reviewer: QZ

Qualifications

# LCS iD Matrix Isotope LCsS %R !'.1&“8) LCSD Assoclated Samples

Jdetrs /P (al N.bg

Les/Lesn | warer | Th- 330 [ 163 15y 5% ¢.8.9

Comments:

1.CS.35

Version 1.0 {3/2/2000)



Loc #: Il 2H36 _VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #: — Level {V Recalculation Worksheet o _ Reviewer:___M g

: . : - T 2nd Reviewer:
METHOD: Radiochemistry (Method:____ A -~ 91~ R )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample wete recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the enalysis of the sample.
True True = gciivity of each analyte in the source.

A malrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = !S.D! x 100 Where, S = Original sample activity
(S+D)/2 » D= Qupllcaté sample actW!ty . : | .
I Recalcufated Reported ‘
‘ ' ] A b
Sample ID TVPOOfArlalyﬁls Analyte Found/S (units) True/D (units) I %R or RPD %R or RPD ' G‘Z;m te
, Laboratory control semple - : _ T : B
' Ci G |
LCS Tn- 230 | gy /‘@ 4.5 ( /})u CUN N2 Y
Matrix spike gamﬂe -
. . . RER RER
5 Duplicate RPD | : _ ' 0.556 (PQ%J 0.2857 (P ﬁ}‘ & . . \(
l v _ ' .
T-932 e 5 14y t 0,129 0.59 0.59
» Chemical recovery 3 ‘ . ‘ '
l U-232 [13.763 (den)| (.45 @em)l @37 | 85.7

Comments: Réfer to apprbpriate worksheet for list of dualiﬁcations and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.éS Version 1.0 (3/2/2000)



e # eI GH3G - yalIDATION FINDINGS WORKSHEET Page:_| _of_|
SDG #: - ' Sample Calculation Verification Reviewer:; %g

2nd reviewer:
METHOD: Radiochemistry (Method:__ A ~©O!- R )

Please see qualrﬁcatsons below for all questions answered "N*. Not applicable questions are identified as "N/A"
N _N/A Have resuits been reported and calculated correctly?
N _N/A Are resulis within the calibrated range of the instruments?

Analyte resuits for % | ) U - 738 reporied with a positive detect were recalculated
and verified using the following equation:
Activity = Recalcuiaﬁﬁn:

{cpm - bekard com) (98/ ) - ( 0.5695 = >

222 Vo)(CP 1% 7180

i
- = 0.2930 P
oy Cheney (9-99)(0.9705)(1.01125)(0.8‘366) | 9
CF = %R, Self-absorbance, abundance, ect.

— Reported c:l:;lated
Concentration Concentration Accoptable
# Sample ID ' Analyts (PC'%J (PC '/; (Y/N)
{ | Th-230. 0.510 0.510 Y ,
L : U-239% . 0.2993 0-293
(F“/z_ ) (PC"/L_)
2 -7 Th-230 4.1 ¢ 13
v U-033 /234 7.03 7.93 V]
Note: Th isotopes ave N.D. Lo, Waoter qmples 5,6,8.9

RECALC.35 Version 1.0 (3/2/2000)



Date: q-18~11

Page:_| of {
Reviewer, M&
2nd Reviewer:_A—

VALIDATION COMPLETENESS WORKSHEET
Cat A/Cat B

LDC #.__31626H29a

SDG #:.__160-5766-1
Laboratory: Test America, Inc.

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. __| Technical holding times A Sampling dates: F-96- ’Lf
Il Initial calibration A Not reviewed for Cat A review.
Ill. | Calibration verification A Not reviewed for Cat A review.
IV. | Blanks A
V. Matrix Spike/(Matrix Spike) Duplicates A D U P
VI. | Laboratory control samples A L Cs
VII. | Carrier recovery /'\\
VIIl. | Minimum detectable activity (MDA) A
IX. | Sample result verification A Not reviewed for Cat A review.
X. Overall assessment of data A
XI. | Field duplicates Sw DUP = 2t H
{Lxu_| Field hianks ND Fd= |, &5
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank

SW = See worksheet

FB = Field blank

Validated Samples: ** Indicates sample underwent Cat B review.

EB = Equipment blank

all wWarev
1| FBO31 11 21 31
2 |cccomanw®¥ 12 22 32
3 |LT-C-054-GW 13 23 33
4 | DUPO32 14 24 34
5 | FB0OO4-GW 15 25 35
6___| FBOo4-GwDUP 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes: NO \'(\LO)CO\,J%\\

31626H29aW.wpd




tpc #: de36HIg © VALIDATION FINDINGS CHECKLIST Page:_| of o
SDG #: — Reviewer: MG
2nd Reviewer:_ 1

'

Method:Radiochemistry(EPA Method §03.0 )

Validation Area : Yesl No 1 NA

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by acl,t.ivity' and radionuclide? /

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

Were blank analyses performed as lleqdired? \/

Were any activities detected in the blanks greater than the minimum detectable ' /
activity (MDA)? If yes, please see‘the Blanks validation completenass worksheet.

Were a matrix spike (MS) analyzed for each matrix in this SDG? if no, indicate . |,
which matrix does not have an assoc;ilat'eq MS/MSD.or MS/DUP. Seil [(Water. \/

Were the MS percent recoveries (%R) within the QC limits? if the sample ' ‘/
concentration exceeded the spike concentration by a factor of 4 or more, no
action was taken. '

'

Wes a duplicate sample anaylzed et the required frequency of 8% in this SDG?

Were all duplicate sample duplicate error rations (DER) <1.427,

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125% )

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed? . :

Were the performance evaluation (PE) samples within'the acceptance limits?

Were activities adjusted to reflect all sample dilutions and dry weight factors \/
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL? ‘/

RAD-EPA.IV version 1.0



Loc #;,_ 2l FGRIUa VALIDATION FINDINGS CHECKLIST | Page: 2 of 2
SDG #: - _ Reviewer: K (g'z

2nd Reviewer:

Validation Area Yes | No | NA Fihdings/Comments

Field duplicate pairs were identified in this SDG. v '

Target analytes were detected in the field duplicates.

Field blanks were identified in this SDG.

Target analytes were detected in the fleld blanks, t/

RAD-EPA.IV version 1.0



LDC#:__ 31626H29a

VALIDATION FINDINGS WORKSHEET
Field Duplicates -

METHOD: Radiochemistry (Method: 903.0)

2nd

Page:_| of |

Reviewer:
Reviewer:

Activity (pCill)

Isotope

(<50)

RPD

Difference

Limits

Qualify Parent
Only

Ra-226

1.76

1.1

0.65

(1.00)

V:\FIELD DUPLICATESVWD_inorganic\31626H29a.wpd



LDC #:
SDG #:

METHOD: Radiochemistry (Method:_

. Ble26H 29

VAL!DATION FINDINGS WORKSHEET

q03.0

)

Level IV Recalculation Worksheet

Page:
Reviewer:

Uoof |

2nd Reviewer:_ . C _

Percent recoveries (%R) for a laboratory contrdl sample, a matrix spike and a matrix spike dupiiéate sample were recaluculated using the following formula:

%R = Found % 100

True

A matrix spike and matrix spike duphcate relatwe percent difference (RPD) was recalculated using the fol!owmg formula o

Where,

True = activrty of each analyle in the source.

Found = activity of each analyte measured in the analysis of the sample

RPD = [S-D! x100 Where, $ = QOriginal sample activity
(S+D)y2 D = Duplicate sample activity ' : R
[ Recalculated n Reggrt;i ) 1
—_—'—'__‘—_"'—_—_——'— Acceptable [
Sample ID Type of Analysis Analyte Found/S {(unlis) True/D (units) %R or RPD %R or RPD 1 (Y/N) t
Laboratory control sample : ( o
' Cy/ - ?CI — :
Lcs Ra- 206 | 10.65 (v} - 2 H 15 Y
u Matrix ;plka sample ”
v : Duplicate RPD 0.0199 Yy (Pc‘/L N 0.1998 u (pc RER
o Ra- 220 Y o.119 t 0.132 0.43 0.43 Y
Chemical recovery
o) Ba. 0.0366 G)| 6.0339 (9) 5 78.5

Comments: Refer to appropriate wdrksheét for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.35

Version 1.0 (3/2/2000)



e #: 3 (206H 794 VALIDATION FINDINGS WORKSHEET Page:_ | of |
SDG #: — Sample Calculation Verification Reviewer:__ MG
2nd reviewer;_ O
METHOD: Radiochemistry (Method: 90 3-© )
Please see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A".
N _N/A Have results been reported and calculated correctly?
N_N/A " Are results within the calibrated range of the instruments?
Analyte results for H 2 . R a- 336 reported with a positive detect were recalcuiated
and verified using the following equation:
. < - B h .
Activity = “’\3' ~ mid counr = 83 b Recalculation:
{cpm - bekard eprm) 1%9 - < 6 )
(2.22)(E) (Vol) (CF) < /300 ) 7 AOQO - = 703 PC; /
. (-
E = Efficiency
Vol = Volume (9' ?9) (0.1760) (O q é'qq7 ‘—) (0'786) ( l . [8 )
CF = %R, Self-absorbance, abundance, ect.
Reported Calculated
Concentration Concentration Acceptable
# Sample ID ' Analyte ' (P&r/) (PC/L ) (Y/N)
2 Ra- 226 (76 (76 Y

Note:

RECALC.38 Version 1.0 (3/2/2000)



LDC #:__31626H29b VALIDATION COMPLETENESS WORKSHEET Date: H-18-14

SDG #.__160-5766-1 Cat A/Cat B Page:_| of I _

Laboratory:_Test America, Inc. Reviewer._ M
2nd Reviewer__—

METHOD: Radium 228 (EPA Method 904.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
Sampling dates: 2 -96- 1Y

Not reviewed for Cat A review.

I.__| Technical holding times

1. Initial calibration

Il. | Calibration verification Not reviewed for Cat A review.

V. Blanks

V. Matrix Spike/(Matrix Spike) Duplicates

ot vrequ, ved
LCS

VI. | Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

23 > [ > 2> [ >

XI. | Field duplicates D=z 2+
|| Fietd hianis Fd= 1, 5
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
all wadtey
1 FB031 11 21 31
2 CC-C-028-GW x % 12 22 32
3 LT-C-054-GW 13 23 33
4 DUP032 14 24 34
5 FB004-GW 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PBW 40
Notes:

31626H29bW.wpd



LDC #: 3'63"”9‘15 - VALsDAL Page:_ | lofa
SsbG#__ ' ' Reviewer: &Q
) : . 2nd Reviewer: et

Method:Radiochemistry(EPA Method 904.O )

Valldation Area

Were all instruments and detectors calibration as required?

Were NIST tracesble standards used fsr all calibrations?

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and w:thln laboratory contro! limits?

2

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable " V4
activity (MDA)? if yes, please see 'the Blanks validation completeness worksheet. '

Were a matrix spike (MS) analyzed fof sach matrix in this SDG? lf no, indi ) ‘
which matrix does not have an assogiated MS/MSD .or MS/DUP. Solf @i:b \/

Were the MS percent recoveries (9 (%R) within the QC limits? If the sample : !
concentration exceeded the spike concentraﬂon by & factor of 4 or more, no \/ , .
action was taken. . .

Was a duplicate sample anaylzed at the required frequency of 5% In this SDG? ) /

Were all dupllcale sample dupllcate error remons (DER) <i.42?7. ' ) \/

Was an LCS anslyzed per analytical batch?

Were the LCS percent reccoveties (%R) and relative percent dxﬁerence (RPD) \/
wnhm the 75-125%

Was a fracer/carrier added to each sample?

: : 1
Were tracer/carrier recoveries wnhm the QC limits? \/ _

Were performance evaluation (PE) sarnples performed?

Were the performance evaluation (PE) samples within'the acceptance limits? /

Were activities adjusted to reflect all sample dllutlons and dry weight factors
applicable to level IV validation? -

"Were the Minimum Detectable Activities (MDA) < RL? - t/

RAD-EPA.IV version 1.0



oc#,_ Sl 2 HITb VALIDATION FINDINGS CHECKLIST Page:; 2 Qof 2
SDG #: — , _ _ Reviewer: g;:

2nd Reviewer:_

Vahdation Area

Field dupncate pairs were identified in this SDG.

Target analytes were detected in the fleld dup!icafes.

Fleld blanks were identified in this SDG.

Target analytes were detected in the field blanks, , / )

RAD-EPA.IV version 1.0



LDC#__ 31626H29b

VALIDATION FINDINGS WORKSHEET

Page: | of | _

Field Duplicates Reviewer:_ MG
2nd Reviewer._Qt—
METHOD: Radiochemistry (Method: 904.0)
Activity (pCi/L) (<50) Qualify Parent
Difference Limits Only
Isotope 2 4 RPD
Ra-228 1.24 1.09 0.15 (<1.00)

VAFIELD DUPLICATES\FD_inorganic\31626H29b.wpd



Loc #: 2626RITb VALIDATION FINDINGS WORKSHEET -  Page;_ L of |
SDG #: - Level IV Recalculation Worksheet Reviewer: MG
: » 2nd Reviewer: 7

METHOD: Radiochemistry (Method:_._90YH. O _ )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found_ x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the saurce. .

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = {8-D! x100 Where, S = Original sample activity
(S+D)/2 D = Duplicate sample activity
Recalculated Reported
Accaptable
Sample ID Typo of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD {Y/N}
Laboratory contral sample \"
v Ci ph :
Lcs | Ra-228 |3.691 (PeHe) 395 8 P 93 Y
Matrix spike sample
Duplicate RPD
Chemical recovery Re 0.03283%3 (?) 0.0339 (j) 83. - 23.5 Y
4 v 0.0223 (§)]0.0247 (4) 87 6 8% 6

Comments: Refer to appropriate worksheét for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated resulits.

TOTCLC.35 Version 1.0 (3/2/2000)



Lpc #:_ 31626 R VALIDATION FINDINGS WORKSHEET Page:_ | of |-

SDG #:_ . — , Sample Calculation Verification Reviewer:_ MG
2nd reviewer:__ 7t~

METHOD: Radiochemistry (Method: 104 . O )

Please see qualifi catlons below for all questions answered "N*. Not applicable questlons are identified as “N/A.

N _N/A: Have resuits been reported and calculated correctly?
N _N/A Are resulis within the calibrated range of the instruments?

Analyte results for £ 9 . Rcv g, reported with a positive detect were recalculated
and verified using the following equation:

+ = YP/'CC = Covunt = ({9 m :
Actnv:ty-— -|—3 - c,ouvn = 200 wm Recalculation:

prec — \/ prec _-977§w,

+3 -
{cpm - bekgrd cpr@

T (2.22)(E)(Vol)(CF) : 0.37¢8 ‘ |
E = Effi (1‘77/900) %‘/‘OOO) 7 * o xo 755243 :,'QLM
iciency . .
Vol = Voiume (3. 39) (0-43059)(0-9587..) (0-235) (0. zac) 03139 174e3e _
CF = %R, Self-absorbance, abundance, ect. PC' /
Reported Calculated
: Concentration Concentratlon Acceptable
# 1 Sample ID : Analyte G (PC '/L ) (Y/N)
n 2 | Ra-298 | (.24 [ 24 Y

Note:

RECALC.35 " Version 1.0 (3/2/2000)



Glen Isle, NYSDEC, Project Number: RWI11401

Site: Glen Isle

Laboratory: Test America St. Louis, MO

Report No.: 160-5766-2 '

Reviewer: Christina Rink and Mark Gregg/Laboratory Data Consultants for RXR
Glen Isle Partners, LLC

Date: April 21,2014

Samples Reviewed and Evaluation Summary

FIELD ID LABID FRACTIONS VALIDATED
LT-C-054-GW** 160-5766-7 Ra-226

Associated QC Samples(s): ,
Field Blanks: : FB004-GW (from SDG 160-5766-1)
Field Duplicate pair:  None Associated

The above-listed water and soil samples were collected on February 26, 2014 and were analyzed
for Radium-226 by EPA Method 903.0 with a 21 day ingrowth. The data validation was
performed in accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Superfund Data Review, EPA 540-R-10-011 (January 2010), modified
as necessary to accommodate the non-CLP methodologies used.

The radiometric data were evaluated based on the following parameters:

. Overall Evaluation of Data and Potential Usability Issues
. Data Completeness
. Holding Times
. Instrument Calibration
Blank Analysis Results
. Chemical Recovery

Laboratory Duplicate Results

Field Duplicate Results

Laboratory Control Sample (LCS) Results
Detection Limits Results

Sample Quantitation Results

Laboratory Job 160-5766-2, Radiochemistry, Page 1 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

Overall Evaluation of Data and Potential Usability Issues

All results are usable as reported.

Samples indicated by a double asterisk on the front cover underwent Category B review. A
Category A review was performed on all of the other samples. Calibration and raw data were not
evaluated for the samples reviewed by Category A criteria since this review is based on QC data.

The validation findings were based on the following information.

Data Completeness

The data package was complete as defined under the requirements for the NYSDEC ASP
category B laboratory deliverables.

Holding Times

All holding times were met.

Instrument Calibration

All criteria were met for samples on which a Category B review was performed. Calibration data
were not evaluated for the samples reviewed by Category A criteria.

Blank Results
No isotopes were detected above the minimum detectable activity (MDA).

FB004-GW (from SDG 160-5766-1) was identified as a field blank. No analytes were detected
above the reporting limits in the field blank sample.

Chemical Recovery

All criteria were met.

Laboratory Duplicate Results

Laboratory duplicates were not associated with this sample set. Validation action was not
required on this basis.

Field Duplicate Results

A field duplicate pair was not associated with this sample set. Validation action was not required
on this basis.

Laboratory Job 160-5766-2, Radiochemistry, Page 2 of 4



Glen Isle, NYSDEC, Project Number: RWI1401

L.CS Results
All criteria were met.

Detection Limits Results

All minimum detectable activities met required detection limits.

Sample Quantitation Results

Calculations were spot-checked; no discrepancies were noted.

Laboratory Job 160-5766-2, Radiochemistry, Page 3 of 4



Glen Isle, NYSDEC, Project Number: RWI11401

uj -

DATA VALIDATION QUALIFIERS

The analyte was analyzed for, but due to blank contamination was flagged as nondetect
(U). The result is usable as a nondetect.

Data are flagged (J) when a QC analysis fails outside the primary acceptance limits. The
qualified “J” data are not excluded from further review or consideration. However, only
one flag (J) is applied to a sample result, even though several associated QC analyses
may fail. The ‘J° data may be biased high or low or the direction of the bias may be
indeterminable.

The analyte was not detected above the reported sample quantitation limit. Data are
flagged (UJ) when a QC analysis fails outside the primary acceptance limits. The
qualified “UJ” data are not excluded from further review or consideration. However, only
one flag is applied to a sample result, even though several associated QC analyses may
fail. The ‘UJ)’ data may be biased low.

Data rejected (R) on the basis of an unacceptable QC analysis should be excluded from
further review or consideration. Data are rejected when associated QC analysis results
exceed the expanded control limits of the QC criteria. The rejected data are known to
contain significant errors based on documented information. The data user must not use
the rejected data to make environmental decisions. The presence or absence of the analyte
cannot be verified.

Laboratory Job 160-5766-2, Radiochemistry, Page 40f4



LDC #:__31626129a VALIDATION COMPLETENESS WORKSHEET Date: 4 - 1§ - I1Lf

SDG #:___160-5766-2 Cat A/CatB Page:_| of |
Laboratory:_Test America, Inc. Reviewer._ M &
2nd Reviewer: (4 —

METHOD: Radium 226 (EPA Method 903.0)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
Sampling dates: 9 -6~ ""{

Not reviewed for Cat A review.

l. Technical holding times

1. Initial calibration

lll. | Calibration verification Not reviewed for Cat A review.

IV. | Blanks

hot vequ red
L¢S

V. | Matrix Spike/(Matrix Spike) Duplicates

VI. [ Laboratory control samples

VII. | Carrier recovery

VIIl. | Minimum detectable activity (MDA)

IX. | Sample result verification Not reviewed for Cat A review.

X. Qverall assessment of data

XI. | Field duplicates

§z>>>>>z>>>>

 FR= FBoOy-GW
— b6 160-5766- |

il Field hlanks

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: ** Indicates sample underwent Cat B review.
Watev
*x
1 LT-C-054-GW 11 21 31
2 12 22 32
3 13 23 33
4 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 | PRW 40
Notes: \ d@% N \\@(O\«J ’\'\(\

31626129aW.wpd



LDC #: 3'@9(01 990( ' - - VALIDATION & Page_l__of_a:_
SDG #: - : : Reviewer:___ MG
2nd Reviewer: 01—

Method:Radiochemistry(EPA Method 903.0 )

Validaﬁc_n Area : : Yes.| No | NA Findings/Comments

Were ell instruments and detectors calibration as required? _ . t/

Were NIST traceable standards used for ail calibrations? ' v

Was the check source identified by aét'lvity' and radionuclide? / |
_ Were check sources including backgvround counts anealyzed at the requiried " \/

frequency and within laboratory control limits?

Were blank analyses performed as r.eqﬁired?

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see'the Blanks validation completeness workshest.

Were a matnx spike (MS) analyzed fot each matrix In this SDG? lf no, indicate . |, /
which matrix does not have an assogisted MS/MSD or MS/DUP. Soll / ,

Were the MS percent recoveries (%R) within the QC limits? if the sample ' . /
concentration exceeded the spike cancentratlon by a factor of 4 or more, no
action was taken, '

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? ‘/

Were all duplicate sample duplicate error rations (DER) <1.427

Was an LCS analyzed per analytical batch? \/

Were the LCS percent recoveries (%R) and relative percent dn'ference (RPD)
within the 75-125%

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Were activities adjusted to reflect ali sample dilutions and dry weight factors
applicable to level IV validation?

NN

"Were the Minimum Detactable Activities (MDA) < RL?

RAD-EPA.IV version 1.0



IDC#: 3l626I 29 VALIDATION FINDINGS CHECKLIST - Page: 2 of X
SDG #: — _ Reviewer:_ MG
' 2nd Reviewer:_£Z—

Flhdings/Comments

Validation Area

Field duplicate pairs were identified in this SDG. v/ '

Target analytes were detected in the field duplicates,

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks. l/

 RAD-EPA.IV version 1.0



LDC #:_ 316726TJ9¢ VALIDATION FINDINGS WORKSHEET
SDG #: - - Level IV Recalcuiation Worksheet

METHOD: Radiochemistry (Method:__ 90 3.0 - )

- Page:_ [ -of |
Reviewer: !‘4 e

2nd Reviewer:

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formuia;

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = |8§-D! x 100 Where, S = Qriginal sample activity
{S+D)/2 D = Duplicate sample activity
Recalculated Reported
Accoptable
Sample ID Type of Analysis Anaiyte Found/S (units}) Triue/D (units) %R or RPD %R or RPD (Y/N)
Laboratory control sample
PG /L) pei _ —
LCS | RQ-QQQ, (9-92( ' Rt < - 15 114 Y
Matrix splke sample
Buplicate RPD
_ Chemical recovery : ' .
“ , Ba 0.0338 (4)| 0.0339 (“]1 70.2 | 70.2 Y

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do hot agree within 10.0% of the recalculated results,

TOTCLC.35

Version 1.0 (3/2/2000)




VALIDATION FINDINGS WORKSHEET

c#_ 3l62LIda Page:_ | of |
SDG #: - - Sample Calculation Verification Reviewer: M
2nd reviewer:_(A/

METHOD: Radiochemistry (Method:___ 903 .© )

Have restuits been reporied and calculated correctly?

Please see .qualiﬁcétions below for all questions answered "N®. Not applicable questions are identified as "N/A",
N_N/A
N_N/A Are results within the calibrated range of the instruments?

Analyte results for # 1 \ Ra- 226 reported with a positive detect were recalculated

and verified using the following equation:

Activity = “‘"a = mid pount = ”é H*n Rscalculaﬁon:

{cpm - bekard cpm)
Te2BVa)Eh (95V500 )~ (% 200)

o oy (3.29)(0.1603)(0.251571)(0 . 709) (4.00)
CF = %R, Self-absorbance, abundance, ect.

- Y6 P/

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (P<i/L) (P& /0 (Y/N)
\ l Ra - 226 4.75 4.15 Y
Note:

RECALC.35

Version 1.0 (3/2/2000)




Glen Isle - LDC# 31626

SDG: 16055191

Analytical Methed A-01-R

Sampie D Lab Sampie D  Chemical Name Anal Daie  Result Report Detect LabQual VaiQual Fnalqual RL MDL Units
1601052021A 1601052021A THORIUM-228 2/19/2014 0.09496 Yes Y 0.0712 0.0712 pcifl
1601052021A 1601052021A THORIUM-230 2/19/2014 0.04305 Yes Y U U 0.108 0.108 pci/l
1601052021A 1601052021A THORIUM 2/19/2014 0 Yes Y U U 0.0709 0.0709  pci/l
1601052031A 1601052031A URANIUM-235 2/19/2014 0 Yes Y U U 0.0833 0.0833  pcill
1601052031A 1601052031A URANIUM 233 AND 234 2/19/2014 -0.004185 Yes Y U U 0.102 0.102 peifl
1601052031A 1601052031A URANIUM 2/19/2014 0 Yes Y 9} U 0.0668 0.0668 pcifl
1601057521A 1601057521A THORIUM-230 2/20/2014 0.05139 Yes Y U U 0.0659 0.0659 pci/g
1601057521A 1601057521A THORIUM 2/20/2014 0 Yes Y U U 0.0346 0.0346 pcilg
1601057521A 1601057521A THORIUM-228 2/20/2014 -0.003617 ‘Yes Y U U 0.0823 0.0823 pci/g
1601057531A 1601057531A URANIUM 2/20/2014 -0.006328 Yes Y U U 0.0640 0.0640 pcilg
1601057531A 1601057531A URANIUM 233 AND 234 2/20/2014 0.005636 Yes Y U U 0.0833 0.0833 pci/g
1601057531A 1601057531A URANIUM-235 2/20/2014 0.02543 Yes Y U U 0.0639 0.0639 pci/g
FB018-20140206 160-5519-1 THORIUM 2/19/2014 -0.00582 Yes Y U 9} 0.104 0.104 pei/l
FB018-20140206 160-5519-1 THORIUM-230 2/19/2014 0.168 Yes Y 0.0973 0.0973  pcill
FB018-20140206 160-5519-1 THORIUM-228 2/19/2014 -0.00134 Yes Y U U 0.174 0.174 pci/l
FB018-20140206 160-5519-1 URANIUM 2/19/2014 0.0306 Yes Y U U 0.121 0.121 pci/l
FB018-20140206 160-5519-1 URANIUM 233 AND 234 2/19/2014 -0.00667 Yes Y U U 0.152 0.152 pci/l
FB018-20140206 160-5519-1 URANIUM-235 2/19/2014 0.0216 Yes Y U U 0.121 0.121 pci/l
FB018-20140206LR 160-5519-1LR THORIUM 2/19/2014 0 Yes Y U ) 0.0719 0.0719  pcill
FB018-20140206LR 160-5519-1LR THORIUM-228 2/19/2014 0.0271 Yes Y U U 0.191 0.191 peifl
FB018-20140206LR 160-5519-1LR THORIUM-230 2/19/2014 0.1695 Yes Y 0.156 0.156 pci/l
FB018-20140206LR 160-5519-1LR URANIUM 2/19/2014 0.06195 Yes Y U U 0.100 0.100 pci/t
FB018-20140206LR 160-5519-1LR URANIUM 233 AND 234 2/19/2014 0.009656 Yes Y U U 0.126 0.126 pcifl

Page 1 of 60



SDG: 16055191

Analytical Methed A-01-R

Sampie D Lab Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual Hnalqual RL MDL Units
FB018-20140206LR 160-5519-1LR URANIUM-235 2/19/2014 -0.0103 Yes Y U U 0.143 0.143 pci/l
LT-C-045-4-6-20140206 160-5519-2 THORIUM 2/20/2014 0.348 Yes Y 0.0609 0.0609 pcilg
LT-C-045-4-6-20140206 160-5519-2 THORIUM-228 2/20/2014 0.393 Yes Y 0.115 0.115 pcifg
LT-C-045-4-6-20140206 160-5519-2 THORIUM-230 2/20/2014 0.402 Yes Y 0.0763 0.0763 pci/g
LT-C-045-4-6-20140206 160-5519-2 URANIUM-235 2/20/2014 -0.00347 Yes Y U uJ wJ 0.0843 0.0843 pcilg
LT-C-045-4-6-20140206 160-5519-2 URANIUM 2/20/2014 0.217 Yes Y 0.0772 0.0772 pcilg
LT-C-045-4-6-20140206 160-5519-2 URANIUM 233 AND 234 2/20/2014 0.328 Yes Y 0.0963 0.0963 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR THORIUM 2/20/2014 0.3912 Yes Y 0.0560 0.0560 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR THORIUM-228 2/20/2014 0.3343 Yes Y 0.0799 0.0799 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR THORIUM-230 2/20/2014 0.4063 Yes Y 0.0563 0.0563 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR URANIUM 233 AND 234 2/20/2014 0.3131 Yes Y 0.110 0.110 pci/g
LT-C-045-4-6-20140206LR 160-5519-2LR URANIUM 2/20/2014 0.3133 Yes Y 0.0661 0.0661 pci/g
LT-C-045-4-6-20140206LR 160-5519-2LR URANIUM-235 2/20/2014 0.07635 Yes Y 0.0722 0.0722 pcilg
Analytical Mthod ~ E901.1

Sample D Lab Sampie D Chemical Name Anal Date  Result Report Detect labQual ValQual Analgual RL ML Units
1601051411A 1601051411A BISMUTH-214 2/18/2014 0.896 Yes Y ] U 11.6 11.6 pci/l
1601051411A 1601051411A ACTINIUM 228 2/18/2014 2.565 Yes Y U u 17.7 17.7 pci/l
1601051411A 1601051411A BISMUTH-212 2/18/2014 7.113 Yes Y U U 55.7 55.7 pcifl
1601051411A 1601051411A COBALT-60 2/18/2014 0.6924 Yes Y U U 5.66 5.66 pci/l
1601051411A 1601051411A LEAD-212 2/18/2014 1.188 Yes Y ] ] 6.44 6.44 pcifl
1601051411A 1601051411A LEAD-214 2/18/2014 4.876 Yes Y U U 8.66 8.66 pcifl
1601051411A 1601051411A POTASSIUM-40 2/18/2014 -95.66 Yes Y U u 94.3 94.3 pci/l
1601051411A 1601051411A AMERICIUM-241 2/18/2014 1.369 Yes Y U ] 6.18 6.18 pcifl
1601051411A 1601051411A Protactinium 234 2/18/2014 -144.9 Yes Y W) U 725 725 pcift
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SDG: 16055191

Analytical Mathod

Sampie D Lab Sampie D Chemical Name Anal Date  Result Report Detect LabQual ValQual Hnalgual RL MDL  Units
1601051411A 1601051411A CESIUM-137 2/18/2014 0.562 Yes Y U U 4.51 4.51 pcifl
1601051411A 1601051411A PROTACTINIUM 231 2/18/2014 7.26 Yes Y U U 115 115 pci/l
1601057991A 1601057991A RADIUM-228 2/20/2014 0.02469 Yes Y 0.00945 0.00945 pcilg
1601057991A 1601057991A LEAD-214 2/20/2014 0.0003649 Yes Y U U 0.00903 0.00903 pci/g
1601057991A 1601057991A POTASSIUM-40 2/20/2014 -0.03604 Yes Y U U 0.0745 0.0745 pcilg
1601057991A 1601057991A PROTACTINIUM 231 2/20/2014 0.01771 Yes Y ] U 0.0956 0.0956 pcilg
1601057991A 1601057991A ACTINIUM 228 2/20/2014 0.02469 Yes Y 0.00945 0.00945 pcilg
1601057991A 1601057991A RADIUM-226 2/20/2014 -0.03531 Yes Y U U 0.0856 0.0856 pcilg
1601057991A 1601057991A THALLIUM-208 2/20/2014 0.002583 Yes Y U U 0.00386 0.00386 pcilg
1601057991A 1601057991A THORIUM-234 2/20/2014 0.01129 Yes Y U ] 0.0661 0.0661 pci/g
1601057991A 1601057991A Protactinium 234 2/20/2014 0.3226 Yes Y U U 0.386 0.386 pci/g
1601057991A 1601057991A LEAD-212 2/20/2014 0.003412 Yes Y U U 0.00645 0.00645 pcilg
1601057991A 1601057991A AMERICIUM-241 2/20/2014 0.001095 Yes Y U U 0.00651 0.00651 pci/g
1601057991A 1601057991A BISMUTH-212 2/20/2014 -0.01226 Yes Y U U 0.0526 0.0526 pci/g
1601057991A 1601057991A BISMUTH-214 2/20/2014 -0.002125 Yes Y U U 0.0105 0.0105 pcilg
1601057991A 1601057991A CESIUM-137 2/20/2014 0.0006169 Yes Y U u 0.00379 0.00379 pci/g
1601057991A 1601057991A COBALT-60 2/20/2014 0.0004309 Yes Y U U 0.00425 0.00425 pcilg
1601057991A 1601057991A URANIUM-235 2/20/2014 0.01202 Yes Y U U 0.0145 0.0145 pci/g
1601057991A 1601057991A URANIUM 2/20/2014 0.01129 Yes Y U U 0.0661 0.0661 pcilg
1601057991A 1601057991A LEAD-210 2/20/2014 0.03067 Yes Y 8] U 0.0896 0.0896 pcilg
FB018-20140206 160-5519-1 PROTACTINIUM 231 2/16/2014 8.47 Yes Y U U 119 119 pcifl
FB018-20140206 160-5519-1 BISMUTH-214 2/16/2014 4.5 Yes Y U u 8.62 8.62 pci/l
FB018-20140206 160-5519-1 BISMUTH-212 2/16/2014 149 Yes Y U U 451 451 pei/l
FB018-20140206 160-5519-1 CESIUM-137 2/16/2014 1.11 Yes Y U U 3.48 3.48 pcifl
FB018-20140206 160-5519-1 LEAD-212 2/16/2014 -0.64 Yes Y U U 6.98 6.98 pcifi
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SDG: 16055191

Analytical Methed E901.1

Sampis Lab Sampie D Chemical Name Anal Date  Result Report Detect lahQual ValQual FAnaligual RL MDL__ Units
FB018-20140206 160-5519-1 LEAD-214 2/16/2014 1.31 Yes Y U U 7.59 7.59 pcifl
FB018-20140206 160-5519-1 POTASSIUM-40 2/16/2014 40.9 Yes Y U U 53.2 53.2 peifl
FB018-20140206 160-5519-1 Protactinium 234 2/16/2014 -352 Yes Y U U 626 626 pcifl
FB018-20140206 160-5519-1 ACTINIUM 228 2/16/2014 9.17 Yes Y u U 13.3 13.3 peifl
FB018-20140206LR 160-5519-1LR  ACTINIUM 228 2/18/2014 14.25 Yes Y 13.0 13.0 pcifl
FB018-20140206LR 160-5519-1LR  BISMUTH-212 2/18/2014 -6.769 Yes Y u u 54.3 54.3 pci/l
FB018-20140206LR 160-5519-1LR  AMERICIUM-241 2/18/2014 4.292 Yes Y U u 5.19 5.19 pcill
FB018-20140206LR 160-5519-1LR  BISMUTH-214 2/18/2014 -1.543 Yes Y u U 12.3 12.3 pcifl
FB018-20140206LR 160-5519-1LR  CESIUM-137 2/18/2014 0.04988 Yes Y U U 4.58 4.58 pcifl
FB018-20140206LR 160-5519-1LR  COBALT-60 2/18/2014 -0.5534 Yes Y U U 4.59 4.59 pcill
FB018-20140206LR 160-5519-1LR  LEAD-212 2/18/2014 1.503 Yes Y U U 7.72 772 pcifl
FB018-20140206LR 160-5519-1LR  LEAD-214 2/18/2014 1.373 Yes Y U U 9.61 9.61 peifl
FB018-20140206L.R 160-5519-1LR ~ POTASSIUM-40 2/18/2014 -21.69 Yes Y u U 77.2 77.2 pcifl
FB018-20140206LR 160-55619-1LR  PROTACTINIUM 231 2/18/2014 3.246 Yes Y u U 113 113 pcil
FB018-20140206LR 160-6519-1LR  Protactinium 234 2/18/2014 166.8 Yes Y u U 509 509 pcil
LT-C-045-4-6-20140206 160-5519-2 BISMUTH-212 2/20/2014 0.58 Yes Y 0.0962 0.0962 pcilg
LT-C-045-4-6-20140206 160-5519-2 LEAD-212 2/20/2014 0.51 Yes Y 0.0129 0.0129 pcilg
LT-C-045-4-6-20140206 160-5519-2 LEAD-210 2/20/2014 0.419 Yes Y 0.165 0.165 pcilg
LT-C-045-4-6-20140206 160-5519-2 BISMUTH-214 2/20/2014 0.405 Yes Y 0.0165 0.0165 pcilg
LT-C-045-4-6-20140206 160-5519-2 URANIUM-235 2/20/2014 0.0321 Yes Y U u 0.0492 0.0492 pcilg
LT-C-045-4-6-20140206 160-5519-2 LEAD-214 2/20/2014 0.471 Yes Y 0.0151 0.0151 pcilg
LT-C-045-4-6-20140206 160-5619-2 POTASSIUM-40 2/20/2014 8.43 Yes Y 0.0894 0.0894 pcilg
LT-C-045-4-6-20140206 160-5519-2 PROTACTINIUM 231 2/20/2014 -0.181 Yes Y u u 0.250 0.250 pcilg
LT-C-045-4-6-20140206 160-5519-2 Protactinium 234 2/20/2014 0.938 Yes Y 0.930 0.930 pcilg
LT-C-045-4-6-20140206 160-5518-2 RADIUM-226 2/20/2014 0.99 Yes Y 0.166 0.166 pcilg
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SDG: 16055191

Analytical Method  E©01.1

Sample D Lab Sampie D Chemical Name Anal Date  Resuit Report Detect LabQual ValQual Fnalgual Rl ML Units
LT-C-045-4-6-20140206 160-5519-2 RADIUM-228 2/20/2014 0.52 Yes Y 0.0331 0.0331 pcilg
LT-C-045-4-6-20140206 160-5519-2 THALLIUM-208 2/20/2014 0.173 Yes Y 0.00893 0.00883 pcilg
LT-C-045-4-6-20140206 160-5519-2 THORIUM-234 2/20/2014 0.496 Yes Y 0.178 0.178 pci/g
LT-C-045-4-6-20140206 160-5519-2 URANIUM 2/20/2014 0.496 Yes Y 0.178 0.178 pcilg
LT-C-045-4-6-20140206 160-5519-2 ACTINIUM 228 2/20/2014 0.52 Yes Y 0.0331 0.0331 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  ACTINIUM 228 2/20/2014 0.4434 Yes Y 0.0175 0.0175 pci/g
LT-C-045-4-6-20140206LR 160-5519-2LR  AMERICIUM-241 2/20/2014 0.002343 Yes Y 0.0166 0.0166  pci/g
LT-C-045-4-6-20140206LR 160-5519-2LR  BISMUTH-212 2/20/2014 0.4787 Yes Y 0.0649 0.0649 pci/g
LT-C-045-4-6-20140206LR 160-5518-2LR  BISMUTH-214 2/20/2014 0.3916 Yes Y 0.0138 0.0138 pcilg
1.T-C-045-4-6-20140206LR 160-5518-2LR  CESIUM-137 2/20/2014 -0.003244 Yes Y 0.00693 0.00693 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR ~ COBALT-60 2/20/2014 0.002878 Yes Y 0.00606 0.00606 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  LEAD-210 2/20/2014 0.4204 Yes Y 0.129 0.129 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  LEAD-212 2/20/2014 0.4913 Yes Y 0.00955 0.00955. pcilg
LT-C-045-4-6-20140206LR 160-55619-2LR ~ RADIUM-226 2/20/2014 0.9103 Yes Y 0.136 0.136 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  URANIUM 2/20/2014 0.4088 Yes Y 0.141 0.141 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  POTASSIUM-40 2/20/2014 8.365 Yes Y 0.0648 0.0648 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  Protactinium 234 2/20/2014 0.8928 Yes Y 0.679 0.679 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR ~ RADIUM-228 2/20/2014 0.4434 Yes Y 0.0175 0.0175 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  THALLIUM-208 2/20/2014 0.1457 Yes Y 0.00613 0.00613 pcilg
LT-C-045-4-6-20140206LR 160-55619-2LR  THORIUM-234 2/20/2014 0.4088 Yes Y 0.141 0.141 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  URANIUM-235 2/20/2014 0.06749 Yes Y 0.0339 0.0339 pcilg
LT-C-045-4-6-20140206L.R 160-5518-2LR  LEAD-214 2/20/2014 0.4388 Yes Y 0.0124 0.0124 pcilg
LT-C-045-4-6-20140206LR 160-5519-2LR  PROTACTINIUM 231 2/20/2014 -0.1951 Yes Y 0.173 0.173 pcifg
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SDG: 16055191

Analytical Method  ES03.0

Sampie D Lab Sampie D Chemical Name Anal Date  Result Report  Detect LabQual ValQual Analgual RL ML Units
1601051301A 1601051301A RADIUM-226 2/14/2014 0.2304 Yes Y 0.187 0.187 pci/l
FB018-20140206 160-5519-1 RADIUM-226 2/14/2014 -0.0724 Yes Y U U 0.256 0.256 pci/l
Analytical Methed ~ E904.0

Sample D Lah Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual HAnalgual RL MDL _ Units
1601051321A 1601051321A RADIUM-228 2/17/2014 -0.005738 Yes Y U U 0.367 0.367 peifl
FB018-20140206 160-5519-1 RADIUM-228 2/17/2014 -0.202 Yes Y U U 0.364 0.364 peifl
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SDG: 16056061

Analytical Method A-O01-R

Sampie Lab Sample D Chomical Name Anal Date  Result Report  Detsct LabQual ValQual Hnalqual RL MDL Units
1601066741A 1601066741A THORIUM 2/25/2014 -0.004241 Yes Y U U 0.0833 0.0833 pci/g
1601066741A 1601066741A THORIUM-228 2/25/2014 0.06218 Yes Y U U 0.0856 0.0856 pcilg
1601066741A 1601066741A THORIUM-230 2/25/2014 0.1046 Yes Y 0.0738 0.0738 pci/g
1601066801A 1601066801A URANIUM 2/25/2014 -0.01895 Yes Y U U 0.0989 0.0989 pci/g
1601066801A 1601066801A URANIUM 233 AND 234 2/25/2014 0.006125 Yes Y U U 0.0939 0.0939 pcilg
1601066801A 1601066801A URANIUM-235 2/25/2014 -0.01753 Yes Y U U 0.105 0.105 pcilg
1601069581A 1601069581A THORIUM-230 2/28/2014 0.1642 Yes Y U U 0.264 0.264 pcill
1601069581A 1601069581A THORIUM 2/28/2014 0.001747 Yes Y U U 0.181 0.181 pci/l
1601069581A 1601069581A THORIUM-228 2/28/2014 -0.001755 Yes Y U U 0.229 0.229 pci/l
1601069591A 1601069591A URANIUM 233 AND 234 2/27/2014 0.01351 Yes Y U U 0.112 0.112 pci/l
1601069591A 1601069591A URANIUM-235 2/27/2014 -0.005043 Yes Y U U 0.122 0.122 pci/l
1601069591A 1601069591A URANIUM 2/27/2014 0.06067 Yes Y U U 0.0982 0.0982 pcill
CC-C-013-4-6-20140212 160-5606-1 URANIUM-235 2/25/2014 0.0607 Yes Y U U 0.0724 0.0724 pci/g
CC-C-013-4-6-20140212 160-5606-1 URANIUM 233 AND 234 2/25/2014 0.485 Yes Y 0.104 0.104 pci/g
CC-C-013-4-6-20140212 160-5606-1 URANIUM 2/25/2014 0.491 Yes Y 0.0726 0.0726  pcilg
CC-C-013-4-6-20140212 160-5606-1 THORIUM-228 2/25/2014 0.563 Yes Y 0.0648 0.0648 pcilg
CC-C-013-4-6-20140212 160-5606-1 THORIUM-230 2/25/2014 0.463 Yes Y U 0.0592 0.0592 pcilg
CC-C-013-4-6-20140212 160-5606-1 THORIUM 2/25/2014 0.374 Yes Y 0.0639 0.0639 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM-235 2/25/2014 0.04499 Yes Y U U 0.0951 0.0951 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM 233 AND 234 2/25/2014 0.3778 Yes Y 0.139 0.139 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM 2/25/2014 0.405 Yes Y 0.104 0.104 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR THORIUM 212512014 0.4114 Yes Y 0.0600 0.0600 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR THORIUM-228 2/25/2014 0.5813 Yes Y 0.105 0.105 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR THORIUM-230 2/25/2014 0.6964 Yes Y 0.0751 0.0751 pcilg
CC-C-33-4-6-20140214 160-5606-3 URANIUM 233 AND 234 2/25/2014 1.03 Yes Y 0.0957 0.0957 pcilg
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SDG: 16056061

Analytical Method

Sampla D Lab Sampie D Chamical Name Anal Daie  Result Report Detsct labQual ValQual Fnalgual  RL MDL  Units
CC-C-33-4-6-20140214 160-5606-3 URANIUM-235 2/25/2014 0.134 Yes Y 0.0808 0.0808 pci/g
CC-C-33-4-6-20140214 160-5606-3 URANIUM 2/25/2014 1.01 Yes Y 0.0762 0.0762 pci/g
CC-C-33-4-6-20140214 160-5606-3 THORIUM-228 2/25/2014 0.736 Yes Y 0.0786 0.0786 pci/g
CC-C-33-4-6-20140214 160-5606-3 THORIUM-230 2/25/2014 1.28 Yes Y 0.0656 0.0656 pcifg
CC-C-33-4-6-20140214 160-5606-3 THORIUM 2/25/2014 0.724 Yes Y 0.0596 0.0596 pcilg
CC-C-36-4-6-20140214 160-5606-4 URANIUM-235 2/2512014 0.00696 Yes Y U U 0.0905 0.0905 pcilg
CC-C-36-4-6-20140214 160-5606-4 URANIUM 233 AND 234 2/25/2014 0.541 Yes Y 0.0979 0.0979 pcilg
CC-C-36-4-6-20140214 160-5606-4 URANIUM 2/25/2014 0.416 Yes Y 0.0663 0.0663 pcilg
CC-C-36-4-6-20140214 160-5606-4 THORIUM-230 212512014 0.542 Yes Y U 0.0797 0.0797 pcilg
CC-C-36-4-6-20140214 160-5606-4 THORIUM-228 2/25/2014 0.418 Yes Y 0.136 0.136 pci/g
CC-C-36-4-6-20140214 160-5606-4 THORIUM 2/25/2014 0.476 Yes Y 0.0697 0.0697 pcilg
FB023-20140214 160-5606-2 URANIUM 2/27/2014 0.0241 Yes Y U U 0.147 0.147 pcifl

FB023-20140214 160-5606-2 URANIUM 233 AND 234 2/27/12014 0.0142 Yes Y U U 0.118 0.118 pci/l

FB023-20140214 160-5606-2 URANIUM-235 2/27/2014 -0.0106 Yes Y U U 0.147 0.147 peifl

FB023-20140214 160-5606-2 THORIUM-230 3/4/2014 0.0519 Yes Y U U 0.210 0.210 pci/l

FB023-20140214 160-5606-2 THORIUM 3/4/2014 0 Yes Y U U 0.0882 0.0882 pcill

FB023-20140214 160-5606-2 THORIUM-228 3/4/2014 0.153 Yes Y U U 0.266 0.266 pci/l

LT-R-003-20140214 160-5606-5 URANIUM-235 2/25/2014 0.0273 Yes Y U U 0.0410 0.0410 pci/g
LT-R-003-20140214 160-5606-5 URANIUM 233 AND 234 2/25/2014 0.361 Yes Y 0.0894 0.0894 pcilg
LT-R-003-20140214 160-5606-5 URANIUM 2/25/2014 0.375 Yes Y 0.0668 0.0668 pci/g
LT-R-003-20140214 160-5606-5 THORIUM 212512014 0.58 Yes Y 0.0519 0.0519 pci/g
LT-R-003-20140214 160-5606-5 THORIUM-230 2/25/2014 0.613 Yes Y U 0.0652 0.0652 pcilg
LT-R-003-20140214 160-5606-5 THORIUM-228 2/25/2014 0.387 Yes Y 0.0960 0.0960 pci/g
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SDG: 16056061

Analytical Mathod

Sample D Lab Sample D Chemical Name Anal Dats___ Result Report Detsct LabQual ValQual Fnalgual RL MDL _ Units
1601069191A 1601069191A URANIUM-235 2/28/2014 0.005363 Yes Y U u 0.0181 0.0181  pcilg
1601069191A 1601069191A PROTACTINIUM 231 2/28/2014 -0.002315 Yes Y U U 0.0706 0.0706 pcilg
1601069191A 1601069191A Protactinium 234 2/28/2014 -0.06947 Yes Y U U 0.430 0.430 pci/g
1601069191A 1601069191A RADIUM-226 2/28/2014 -0.04153 Yes Y U U 0.0788 0.0788 pcilg
1601069191A 1601069191A RADIUM-228 2/28/2014 0.01787 Yes Y 0.00792 0.00792 pci/g
1601069191A 1601069191A THALLIUM-208 2/28/2014 0.002851 Yes Y U U 0.00438 0.00438 pcilg
1601069191A 1601069191A URANIUM 2/28/2014 0.00548 Yes Y U U 0.0694 0.0694 pci/g
1601069191A 1601069191A LEAD-212 2/28/2014 -0.0003309 Yes Y U U 0.00635 0.00635 pci/g
1601069191A 1601069191A THORIUM-234 2/28/2014 0.00548 Yes Y U ) 0.0694 0.0694 pcilg
1601069191A 1601069191A LEAD-214 2/28/2014 0.001216 Yes Y U U 0.00905 0.00905 pci/g
1601069191A 1601069191A LEAD-210 2/28/2014 0.03697 Yes Y U U 0.0825 0.0825 pcilg
1601069191A 1601069191A COBALT-60 2/28/2014 0.000495 Yes Y U U 0.00412 0.00412 pci/g
1601069191A 1601069191A CESIUM-137 2/28/2014 -0.001372 Yes Y U U 0.00415 0.00415 pcilg
1601069191A 1601069191A BISMUTH-214 2/28/2014 0.0001298 Yes Y U U 0.0106 0.0106 pcilg
1601069191A 1601069191A BISMUTH-212 2/28/2014 0.008822 Yes Y U U 0.0487 0.0487 pcilg
1601069191A 1601069191A AMERICIUM-241 2/28/2014 0.001112 Yes Y U U 0.00645 0.00645 pci/g
1601069191A 1601069191A ACTINIUM 228 2/28/2014 0.01787 Yes Y 0.00792 0.00792 pci/g
1601069191A 1601069191A POTASSIUM-40 2/28/2014 -0.008235 Yes Y U U 0.0706 0.0706 pcilg
1601069291A 1601069291A CESIUM-137 2/24/2014 1.558 Yes Y U U 4.81 4.81 pcil
1601069291A 1601069291A BISMUTH-212 2/24/2014 19.49 Yes Y U U 49.8 49.8 pci/l
1601069291A 1601069291A AMERICIUM-241 2/24/2014 0.1002 Yes Y U U 6.15 6.15 pci/l
1601069291A 1601069291A BISMUTH-214 2/24/2014 -1.877 Yes Y U U 1.4 1.4 peill
1601069291A 1601069291A Protactinium 234 2/24/2014 -163.4 Yes Y U U 723 723 pci/l
1601069291A 1601069291A LEAD-212 2/24/2014 3.144 Yes Y U U 6.87 6.87 pci/l
1601069291A 1601069291A ACTINIUM 228 2/24/2014 11.82 Yes Y U U 15.6 15.6 peifl
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SDG: 16056061

Analytical Method  E©01.1

Sampie D Lah Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalqual AL MpL  Units
1601069291A 1601069291A COBALT-60 212412014 1.211 Yes Y U U 5.14 5.14 pci/l
1601069291A 1601069291A LEAD-214 2/24/2014 13.62 Yes Y 713 7.13 pei/l
1601069291A 1601069291A POTASSIUM-40 2/24/2014 -8.588 Yes Y U U 771 771 pcill
1601069281A 1601069291A PROTACTINIUM 231 212412014 35.59 Yes Y ] U 87.2 87.2 pci/l
CC-C-013-4-6-20140212 160-5606-1 PROTACTINIUM 231 2/26/2014 -0.177 Yes Y U U 0.280 0.280 pci/g
CC-C-013-4-6-20140212 160-5606-1 RADIUM-226 2/26/2014 1.15 Yes Y 0.200 0.200 pci/g
CC-C-013-4-6-20140212 160-5606-1 THALLIUM-208 2/26/2014 0.19 Yes Y 0.00965 0.00965 pci/g
CC-C-013-4-6-20140212 160-5606-1 RADIUM-228 2/26/2014 0.587 Yes Y U 0.0300 0.0300 pci/g
CC-C-013-4-6-20140212 160-5606-1 ACTINIUM 228 2/26/2014 0.587 Yes Y 0.0300 0.0300 pci/g
CC-C-013-4-6-20140212 160-5606-1 Protactinium 234 2/26/2014 0.854 Yes Y U U 1.21 1.21 pci/g
CC-C-013-4-6-20140212 160-5606-1 URANIUM 2/26/2014 0.591 Yes Y 0.209 0.209 pci/g
CC-C-013-4-6-20140212 160-5606-1 BISMUTH-212 2/26/2014 0.589 Yes Y 0.108 0.108 pci/g
CC-C-013-4-6-20140212 160-5606-1 POTASSIUM-40 2/26/2014 7.73 Yes Y 0.107 0.107 pci/g
CC-C-013-4-6-20140212 160-5606-1 LEAD-214 2/26/2014 0.491 Yes Y 0.0188 0.0188 pcilg
CC-C-013-4-6-20140212 160-5606-1 LEAD-212 2/26/2014 0.561 Yes Y 0.0163 0.0163 pcilg
CC-C-013-4-6-20140212 160-5606-1 LEAD-210 2/26/2014 0.522 Yes Y 0.184 0.184 pci/g
CC-C-013-4-6-20140212 160-5606-1 URANIUM-235 2/26/2014 0.0365 Yes Y U U 0.0580 0.0580 pci/g
CC-C-013-4-6-20140212 160-5606-1 BISMUTH-214 2/26/2014 0.46 Yes Y 0.0211 0.0211  pcifg
CC-C-013-4-6-20140212 160-5606-1 THORIUM-234 2/26/2014 0.591 Yes Y 0.209 0.209 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR ACTINIUM 228 2/25/2014 0.5686 Yes Y 0.0258 0.0258 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR THALLIUM-208 2/25/2014 0.1861 Yes Y 0.00705 0.00705 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR PROTACTINIUM 231 2/25/2014 -0.192 Yes Y U U 0.209 0.209 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR POTASSIUM-40 2/25/2014 8.224 Yes Y 0.0822 0.0822 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR LEAD-214 2/25/2014 0.4901 Yes Y 0.0147 0.0147  pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR LEAD-212 2/25/2014 0.6072 Yes Y 0.0114 0.0114  pcilg
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SDG: 16056061

Analytical Method  E©01.1

Sampie D LabSampie D  Chemical Name Anal Data  Result Report Detsct labQual ValQual Fnalgual AL MDL  Units
CC-C-013-4-6-20140212LR 160-5606-1LR THORIUM-234 2/25/2014 0.6393 Yes Y 0.169 0.169 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR LEAD-210 2/25/2014 0.4755 Yes Y 0.158 0.158 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR COBALT-60 2/25/2014 -0.0005364 Yes Y 0.00806 0.00806 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR CESIUM-137 2/25/2014 0.07221 Yes Y 0.00717 0.00717 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR BISMUTH-214 2/25/2014 0.4348 Yes Y 0.0145 0.0145 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR AMERICIUM-241 2/25/2014 0.008251 Yes Y 0.0141 0.0141 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM 2/25/2014 0.6393 Yes Y 0.169 0.169 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR URANIUM-235 2/25/2014 0.06383 Yes Y 0.0359 0.0359 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR BISMUTH-212 2/25/2014 0.6172 Yes Y 0.0858 0.0858 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR Protactinium 234 2/25/12014 0.4016 Yes Y 1.04 1.04 pci/g
CC-C-013-4-6-20140212LR 160-5606-1LR RADIUM-226 2/2512014 1.245 Yes Y 0.174 0.174 pcilg
CC-C-013-4-6-20140212LR 160-5606-1LR RADIUM-228 2/25/2014 0.5686 Yes Y 0.0258 0.0258 pcilg
CC-C-33-4-6-20140214 160-5606-3 URANIUM 2/25/2014 0.967 Yes Y 0.203 0.203 pcilg
CC-C-33-4-6-20140214 160-5606-3 THORIUM-234 212512014 0.967 Yes Y 0.203 0.203 pcilg
CC-C-33-4-6-20140214 160-5606-3 THALLIUM-208 2/25/2014 0.269 Yes Y 0.00884 0.00884 pci/g
CC-C-33-4-6-20140214 160-5606-3 RADIUM-226 2/25/2014 2.13 Yes Y 0.189 0.189 pci/g
CC-C-33-4-6-20140214 160-5606-3 Protactinium 234 2/25/12014 1.26 Yes Y 1.29 1.29 pci/g
CC-C-33-4-6-20140214 160-5606-3 PROTACTINIUM 231 212512014 -0.358 Yes Y 0.275 0.275 pcilg
CC-C-33-4-6-20140214 160-5606-3 BISMUTH-212 2/25/2014 0.889 Yes Y 0.120 0.120 pci/g
CC-C-33-4-6-20140214 160-5606-3 URANIUM-235 2/25/2014 0.0742 Yes Y 0.0438 0.0438 pci/g
CC-C-33-4-6-20140214 160-5606-3 POTASSIUM-40 2/25/2014 8.45 Yes Y 0.100 0.100 pci/g
CC-C-33-4-6-20140214 160-5606-3 ACTINIUM 228 2/25/2014 0.781 Yes Y 0.0266 0.0266 pci/g
CC-C-33-4-6-20140214 160-5606-3 RADIUM-228 2/25/2014 0.781 Yes Y 0.0266 0.0266 pci/g
CC-C-33-4-6-20140214 160-5606-3 BISMUTH-214 2/125/2014 0.744 Yes Y 0.0180 0.0180 pcifg
CC-C-33-4-6-20140214 160-5606-3 LEAD-210 2/25/2014 0.845 Yes Y 0.182 0.182 pci/g
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SDG: 16056061

Analytical Method

Sample D Lab Sampie D Chemical Name Anal Dats  Resuli Roport Detect labQual ValQual Fnalqual RL MDL  Units
CC-C-33-4-6-20140214 160-5606-3 LEAD-212 2/25/2014 0.842 Yes Y 0.0140 0.0140 pci/g
CC-C-33-4-6-20140214 160-5606-3 LEAD-214 2/25/2014 0.827 Yes Y 0.0167 0.0167 pci/g
CC-C-36-4-6-20140214 160-5606-4 LEAD-210 2/25/2014 0.436 Yes Y 0.172 0.172 pcilg
CC-C-36-4-6-20140214 160-5606-4 URANIUM-235 2/25/2014 0.0255 Yes Y U U 0.0539 0.0539 pcilg
CC-C-36-4-6-20140214 160-5606-4 Protactinium 234 2/25/2014 0.794 Yes Y U u 1.21 1.21 pcilg
CC-C-36-4-6-20140214 160-5606-4 THORIUM-234 2/25/2014 0.541 Yes Y 0.204 0.204 pci/g
CC-C-36-4-6-20140214 160-5606-4 THALLIUM-208 2/25/2014 0.184 Yes Y 0.00975 0.00975 pcilg
CC-C-36-4-6-20140214 160-5606-4 RADIUM-226 2/25/2014 0.995 Yes Y 0.185 0.185 pcilg
CC-C-36-4-6-20140214 160-5606-4 URANIUM 2/25/2014 0.541 Yes Y 0.204 0.204 pcilg
CC-C-36-4-6-20140214 160-5606-4 PROTACTINIUM 231 2/25/2014 0.251 Yes Y U U 0.260 0.260 pcifg
CC-C-36-4-6-20140214 160-5606-4 POTASSIUM-40 2/25/2014 7.54 Yes Y 0.100 0.100 pcilg
CC-C-36-4-6-20140214 160-5606-4 LEAD-212 2/25/2014 0.524 Yes Y 0.0152 0.0152 pcilg
CC-C-36-4-6-20140214 160-5606-4 BISMUTH-214 2/25/2014 0.389 Yes Y 0.0182 0.0182 pci/g
CC-C-36-4-6-20140214 160-5606-4 ACTINIUM 228 2/25/2014 0.535 Yes Y 0.0311 0.0311  pci/g
CC-C-36-4-6-20140214 160-5606-4 BISMUTH-212 2/25/2014 0.56 Yes Y 0.0942 0.0942 pcilg
CC-C-36-4-6-20140214 160-5606-4 RADIUM-228 212512014 0.535 Yes Y u 0.0311 0.0311  pci/g
CC-C-36-4-6-20140214 160-5606-4 LEAD-214 2/25/2014 0.466 Yes Y 0.0163 0.0163 pci/g
FB023-20140214 160-5606-2 POTASSIUM-40 2/24/2014 12.8 Yes Y U U 83.9 83.9 pci/l

FB023-20140214 160-5606-2 PROTACTINIUM 231 2/24/2014 29.5 Yes Y: U U 1356 135 pcifl

FB023-20140214 160-5606-2 LEAD-214 212412014 -5.75 Yes Y U ] 13.2 13.2 peifl

FB023-20140214 160-5606-2 LEAD-212 2/24/2014 -0.124 Yes Y U U 9.51 9.51 pcill

FB023-20140214 160-5606-2 CESIUM-137 2/24/2014 1.61 Yes Y U U 4.95 4.95 pcifl

FB023-20140214 160-5606-2 BISMUTH-212 2/24/2014 4.61 Yes Y U U 63.2 63.2 pci/l

FB023-20140214 160-5606-2 ACTINIUM 228 2/24/2014 246 Yes Y 13.8 13.8 peill

FB023-20140214 160-5606-2 BISMUTH-214 2/24/2014 -1.27 Yes Y U U 12.6 126 pcill

Page 12 of 60



SDG: 16056061

Analytical Method  E901.1

Sampis D Lab Sample D Chemical Name Anal Date  Result Report  Detoct LabQuai ValQual Analqual RL MDL Units
FB023-20140214 160-5606-2 Protactinium 234 2/24/2014 302 Yes Y U U 586 586 pei/l

FB023-20140214LR 160-5606-2LR POTASSIUM-40 2/25/2014 8.455 Yes Y U U 71.8 71.8 peifl

FB023-20140214LR 160-5606-2LR PROTACTINIUM 231 2/25/2014 0.144 Yes Y U U 126 126 peill

FB023-20140214LR 160-5606-2LR LEAD-214 2/25/2014 3.292 Yes Y U U 9.51 9.51 pcifl

FB023-20140214LR 160-5606-2LR LEAD-212 2/25/2014 1.271 Yes Y U U 8.52 8.52 peill

FB023-20140214LR 160-5606-2LR COBALT-60 2/25/2014 0.7626 Yes Y U U 4.79 4.79 pcill

FB023-20140214LR 160-5606-2LR CESIUM-137 2/25/2014 1.137 Yes Y U U 4.40 4.40 pcill

FB023-20140214LR 160-5606-2LR BISMUTH-214 2/25/2014 1.907 Yes Y U U 105 10.5 pci/l

FB023-20140214LR 160-5606-2LR AMERICIUM-241 2/25/2014 0.01697 Yes Y U U 8.83 8.83 pcifl

FB023-20140214LR 160-5606-2LR ACTINIUM 228 2/25/2014 26.8 Yes Y 104 104 peill

FB023-20140214LR 160-5606-2LR Protactinium 234 2/25/2014 140.2 Yes Y U V) 452 452 pci/l

FB023-20140214LR 160-5606-2LR BISMUTH-212 2/25/2014 0 Yes Y u U 59.0 59.0 pcifl

LT-R-003-20140214 160-5606-5 BISMUTH-214 2/25/2014 0.395 Yes Y 0.0126 0.0126 pcilg
LT-R-003-20140214 160-5606-5 Protactinium 234 2/25/2014 0.761 Yes Y U U 0.791 0.791 pci/g
LT-R-003-20140214 160-5606-5 PROTACTINIUM 231 2/25/2014 -0.253 Yes Y U U 0.189 0.189 pcilg
LT-R-003-20140214 160-5606-5 POTASSIUM-40 2/25/2014 8.28 Yes Y 0.0673 0.0673 pci/g
LT-R-003-20140214 160-5606-5 LEAD-214 2/25/2014 0.437 Yes Y 0.0145 0.0145 pcilg
L. T-R-003-20140214 160-5606-5 RADIUM-228 2/2512014 0.531 Yes Y U 0.0231 0.0231 pcilg
LT-R-003-20140214 160-5606-5 LEAD-210 2/25/2014 0.471 Yes Y 0.146 0.146 pcilg
LT-R-003-20140214 160-5606-5 THALLIUM-208 2/25/2014 0.167 Yes Y 0.00630 0.00630 pcilg
LT-R-003-20140214 160-5606-5 BISMUTH-212 2/25/2014 0.583 Yes Y 0.0786 0.0786 pcifg
LT-R-003-20140214 160-5606-5 ACTINIUM 228 2/25/2014 0.531 Yes Y 0.0231 0.0231 pci/g
LT-R-003-20140214 160-5606-5 LEAD-212 2/25/2014 0.565 Yes Y 0.00997 0.00997 pcilg
LT-R-003-20140214 160-5606-5 RADIUM-226 2/25/2014 0.843 Yes Y 0.132 0.132 pcifg
LT-R-003-20140214 160-5606-5 THORIUM-234 2/25/2014 0.519 Yes Y 0.154 0.154 pci/g
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SDG: 16056061

Analytical Methed  E901.1

Sample D Lab Sampie D Chemical Name Anal Date  Result Report Detect LabQual ValQual Analqual  RL MDL  Uniis
L. T-R-003-20140214 160-5606-5 URANIUM 2/25/2014 0.519 Yes Y 0.154 0.154 pcilg
LT-R-003-20140214 160-5606-5 URANIUM-235 2/25/2014 0.0369 Yes Y 0.0343 0.0343 pcilg
Analytical Methed  E903.0

Sample D Lab Sampie D Chiamical Name Anal Date Result Report Detect labQual ValQual Hnalgual RL MDL Units
1601066041A 1601066041A RADIUM-226 2/21/2014 0.03358 Yes Y U U 0.221 0.221 pcifl
FB023-20140214 160-5606-2 RADIUM-226 2/21/2014 0.0216 Yes Y U U 0.225 0.225 peifl
FB023-20140214LR 160-5606-2LR RADIUM-226 2/21/2014 0.09625 Yes Y U U 0.190 0.190 pci/l
Analytical Methed  E904.0

Sampie D Lab Sample D Chemical Name Anal Dats Resuit Report Detect LabQual ValQual Hnalgqual RL ML Units
1601066051A 1601066051A RADIUM-228 2/24/2014 0.1393 Yes Y U U 0.376 0.376 pcill
FB023-20140214 160-5606-2 RADIUM-228 2/24/2014 0.0385 Yes Y U U 0.356 0.356 pcifl
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SDG: 16056511

Anaytical Method A-01-R

$anpie D Lab Sampie D Chemical Name Anal Dats __ Result Report Detect LabQual ValOual Fnalgual RL MDL _ Units
1601069581A 1601069581A THORIUM 2/28/2014 0.001747 Yes Y U U 0.181 0.181 pcill
1601069581A 1601069581A THORIUM-228 2/28/2014 -0.001755 Yes Y U U 0.229 0.229 pci/l
1601069581A 1601069581A THORIUM-230 2/28/2014 0.1642 Yes Y U U 0.264 0.264 peill
1601069591A 1601069591A URANIUM 212712014 0.06067 Yes Y U U 0.0982 0.0982 pcill
1601069591A 1601069591A URANIUM-235 2/27/2014 -0.005043 Yes Y U U 0.122 0.122 pci/l
1601069591A 1601069591A URANIUM 233 AND 234 2/27/2014 0.01351 Yes Y U U 0.112 0.112 pcil
1601072531A 1601072531A THORIUM-230 2/28/2014 0.07902 Yes Y 0.0623 0.0623 pcilg
1601072531A 1601072531A THORIUM 2/28/2014 0.007936 Yes Y U U 0.0533 0.0533 pcilg
1601072531A 1601072531A THORIUM-228 212812014 -0.002189 Yes Y U U 0.103 0.103 pcilg
1601072561A 1601072561A URANIUM-235 212712014 -0.005814 Yes Y U U 0.114 0.114 pci/g
1601072561A 1601072561A URANIUM 233 AND 234 212712014 0.006675 Yes Y U U 0.102 0.102 pcilg
1601072561A 1601072561A URANIUM 2/27/12014 -0.03131 Yes Y U U 0.108 0.108 pcilg
FB025-20140218 160-5651-3 URANIUM-235 212712014 -0.0149 Yes Y U U 0.151 0.151 pci/l
FB025-20140218 160-5651-3 URANIUM 2/27/2014 0.0478 Yes Y U U 0.130 0.130 pci/l
FB025-20140218 160-5651-3 URANIUM 233 AND 234 212712014 0.00533 Yes Y U U 0.130 0.130 pci/l
FB025-20140218 160-5651-3 THORIUM-230 2/28/2014 0.198 Yes Y 0.178 0.178 pcill
FB025-20140218 160-5651-3 THORIUM-228 2/28/2014 0.0103 Yes Y U U 0.229 0.229 pcifl
FB025-20140218 160-5651-3 THORIUM 2/28/2014 -0.00876 Yes Y U U 0.121 0.121 pcifl
LT-XC-021-4-6-20140218 160-5651-1 URANIUM-235 2/27/2014 -0.00267 Yes Y ] U 0.0649 0.0649 pcilg
LT-XC-021-4-6-20140218 160-5651-1 URANIUM 2/27/2014 0.188 Yes Y 0.0651 0.0651 pcilg
LT-XC-021-4-6-20140218 160-5651-1 URANIUM 233 AND 234 2/27/2014 0.171 Yes Y 0.0934 0.0934 pcilg
LT-XC-021-4-6-20140218 160-5651-1 THORIUM 2/28/2014 0.2 Yes Y 0.0575 0.0575 pci/g
LT-XC-021-4-6-20140218 160-5651-1 THORIUM-228 2/28/2014 0.258 Yes Y 0.0975 0.0975 pcilg
LT-XC-021-4-6-20140218 160-5651-1 THORIUM-230 2/28/2014 0.27 Yes Y U 0.0775 0.0775 pcilg
LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM-235 2/27/2014 0.0164 Yes Y U U 0.0999 0.0999 pcilg
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SDG: 16056511

Analytical Methed  A-01-R

Sampie D Lab Sample D Chemical Name Anal Date _ Result Report Detsct LabOual ValQual Fnalgqual RL ML Units
LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM 2/27/2014 0.1779 Yes Y 0.109 0.109 pci/g
LT-XC-021-4-6-20140218LR 160-5651-1LR URANIUM 233 AND 234 2/27/2014 0.2481 Yes Y 0.146 0.146 pci/g
LT-XC-021-4-6-20140218LR 160-5651-1LR THORIUM 2/28/2014 0.1267 Yes Y 0.0566 0.0566 pci/g
LT-XC-021-4-6-20140218LR 160-5651-1LR THORIUM-228 2/28/2014 0.1252 Yes Y 0.0623 0.0623 pcilg
LT-XC-021-4-6-20140218LR 160-5651-1LR THORIUM-230 2/28/2014 0.3139 Yes Y 0.0778 0.0778 pci/g
LT-XC-023-8-10-20140219 160-5651-2 URANIUM-235 2/27/2014 0.014 Yes Y U U 0.116 0.116 pcilg
LT-XC-023-8-10-20140219 160-5651-2 URANIUM 233 AND 234 2/27/2014 0.438 Yes Y 0.138 0.138 pcifg
LT-XC-023-8-10-20140219 160-5651-2 URANIUM 2/27/2014 0.507 Yes Y 0.110 0.110 pcilg
LT-XC-023-8-10-20140219 160-5651-2 THORIUM 2/28/2014 0.319 Yes Y 0.0622 0.0622 pcilg
LT-XC-023-8-10-20140219 160-5651-2 THORIUM-228 2/28/2014 0.588 Yes Y 0.0980 0.0980 pcilg
LT-XC-023-8-10-20140219 160-5651-2 THORIUM-230 2/28/2014 0.449 Yes Y U 0.0778 0.0778 pcilg
Analytical Method = E°01.1

Sample D Lab Sampie D Chemical Name Anal Data _ Result Report  Detsct LabQual ValQual Finalqual Rl MpL  Units
1601072481A 1601072481A POTASSIUM-40 2/25/2014 -0.006568 Yes Y U U 0.0767 0.0767 pci/g
1601072481A 1601072481A BISMUTH-212 2/2512014 0.02849 Yes Y U U 0.0550 0.0550 pci/g
1601072481A 1601072481A AMERICIUM-241 2/25/2014 -0.0003514 Yes Y U U 0.00518 0.00518 pcilg
1601072481A 1601072481A CESIUM-137 2/25/2014 -0.001025 Yes Y U U 0.00515 0.00515 pcilg
1601072481A 1601072481A ACTINIUM 228 2/25/2014 0.00381 Yes Y U U 0.0158 0.0158 pcilg
1601072481A 1601072481A COBALT-60 2/2512014 -0.001376 Yes Y U ] 0.00544 0.00544 pci/g
1601072481A 1601072481A LEAD-210 2/25/2014 -0.002154 Yes Y U U 0.0823 0.0823 pcilg
1601072481A 1601072481A LEAD-214 212512014 0.004087 Yes Y U U _ 0.00782 0.00782 pcilg
1601072481A 1601072481A PROTACTINIUM 231 2/25/2014 0.01072 Yes Y U U 0.102 0.102 pci/g
1601072481A 1601072481A Protactinium 234 212512014 -0.4007 Yes Y U U 0.722 0.722 pcilg
1601072481A 1601072481A RADIUM-226 2/25/2014 0.02398 Yes Y U U 0.0831 0.0831 pcilg
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SDG: 16056511

Analytical Method

Sample Lab Sample D  Chemical Name Anal Date  Result Report Detect labQual ValQual Analgual RL MDL__ Units
1601072481A 1601072481A BISMUTH-214 2/25/2014 -0.002894 Yes Y U U 0.0108 0.0108 pci/g
1601072481A 1601072481A LEAD-212 2/25/2014 0.0005721 Yes Y U U 0.00622 0.00622 pcilg
1601072481A 1601072481A RADIUM-228 2/25/2014 0.00381 Yes Y U U 0.0158 0.0158 pci/g
1601072481A 1601072481A THALLIUM-208 2/25/2014 0.0007755 Yes Y u U 0.00476 0.00476 pcilg
1601072481A 1601072481A THORIUM-234 2/25/2014 0.01542 Yes Y v u 0.0766 0.0766  pci/g
1601072481A 1601072481A URANIUM 2/25/2014 0.01542 Yes Y U U 0.0766 0.0766  pci/g
1601072481A 1601072481A URANIUM-235 2/25/2014 0.005694 Yes Y U U 0.0181 0.0181  pci/g
1601075411A 1601075411A LEAD-214 3/6/2014 5.037 Yes Y U U 8.70 8.70 pci/l

1601075411A 1601075411A COBALT-60 3/6/2014 1.157 Yes Y U u 3.50 3.50 peifl

1601075411A 1601075411A LEAD-212 3/6/2014 1.244 Yes Y U U 6.87 6.87 peifl

1601075411A 1601075411A POTASSIUM-40 3/6/2014 19.48 Yes Y u u 53.3 53.3 pcifl

1601075411A 1601075411A PROTACTINIUM 231 3/6/12014 20.45 Yes Y U U 99.7 99.7 pcift

1601075411A 1601075411A Protactinium 234 3/6/2014 -398.7 Yes Y U U 582 582 pcifl

1601075411A 1601075411A BISMUTH-212 3/6/2014 2.606 Yes Y U U 45.6 456 pcil

1601075411A 1601075411A CESIUM-137 3/6/2014 0.8247 Yes Y u U 343 343 pcifl

1601075411A 1601075411A BISMUTH-214 3/6/2014 1.654 Yes Y U U 9.05 9.05 pcifi

1601075411A 1601075411A ACTINIUM 228 3/6/2014 5.464 Yes Y U U 11.6 11.6 pci/l

1601075411A 1601075411A AMERICIUM-241 3/6/2014 1.984 Yes Y U U 6.94 6.94 pcifl

FB025-20140218 160-5651-3 LEAD-214 21272014 0.885 Yes Y u U 9.26 9.26 peil

FB025-20140218 160-5651-3 PROTACTINIUM 231 2/27/2014 3.25 Yes Y U U 104 104 pcifl

FB025-20140218 160-5651-3 Protactinium 234 2/27/2014 192 Yes Y U u 384 384 pcill

FB025-20140218 160-5651-3 CESIUM-137 212712014 -0.13 Yes Y u U 4.37 4.37 peifl

FB025-20140218 160-5651-3 BISMUTH-214 2/27/2014 -8.47 Yes Y u U 11.5 11.5 pcill

FB025-20140218 160-5651-3 BISMUTH-212 2/27/2014 10.4 Yes Y U u 39.0 39.0° pcifl

FB025-20140218 160-5651-3 ACTINIUM 228 212712014 9.44 Yes Y U U 1.8 11.8 pcifl
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SDG: 16056511

Analytical Method ~ E901.1

Sample B Lab Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalqual RL MDL__ Units
FB025-20140218 160-5651-3 LEAD-212 2/27/2014 -0.334 Yes Y U u 8.48 8.48 pcifl
FB025-20140218 160-5651-3 POTASSIUM-40 212712014 -6.87 Yes Y u U 59.0 59.0 pci/l
FB025-20140218LR 160-5651-3LR  LEAD-214 2/27/2014 6.699 Yes Y U u 8.56 8.56 pci/l
FB025-20140218LR 160-5651-3LR  PROTACTINIUM 231 2127/2014 -17.85 Yes Y u U 111 111 pci/l
FB025-20140218LR 160-5651-3LR  ACTINIUM 228 212712014 17.21 Yes Y 13.5 13.5 pcifl
FB025-20140218LR 160-5651-3LR  AMERICIUM-241 212712014 2.58 Yes Y u u 7.10 7.10 pcifl
FB025-20140218LR 160-5651-3LR  POTASSIUM-40 2/27/2014 52.91 Yes Y 51.0 51.0 peifl
FB025-20140218LR 160-5651-3LR  Protactinium 234 2/27/2014 149.5 Yes Y U U 471 471 pci/l
FB025-20140218LR 160-5651-3LR  LEAD-212 2/27/2014 -0.01503 Yes Y U U 7.19 719 peill
FB025-20140218LR 160-5651-3LR ~ COBALT-60 2/27/2014 1.072 Yes Y U U 4.63 4.63 pcifl
FB025-20140218LR 160-5651-3LR  CESIUM-137 2/27/2014 0.9251 Yes Y U U 4,92 4.92 pcifl
FB025-20140218LR 160-5651-3LR  BISMUTH-214 2/27/2014 3.107 Yes Y U u 10.7 10.7 pcifl
FB025-20140218LR 160-5651-3LR  BISMUTH-212 2/27/2014 19.17 Yes Y U U 42.7 427 peifl
LT-XC-021-4-6-20140218 160-5651-1 THORIUM-234 2/28/2014 0.14 Yes Y 0.104 0.104 pcifg
LT-XC-021-4-6-20140218 160-5651-1 LEAD-214 2/28/2014 0.152 Yes Y 0.0108 0.0108  pcilg
LT-XC-021-4-6-20140218 160-5651-1 BISMUTH-212 2/28/2014 0.246 Yes Y 0.0616 0.0616 pcilg
LT-XC-021-4-6-20140218 160-5651-1 BISMUTH-214 2/28/2014 0.136 Yes Y 0.0108 0.0108 pci/g
LT-XC-021-4-6-20140218 160-5651-1 LEAD-210 21282014 0.105 Yes Y 0.0951 0.0951 pcilg
LT-XC-021-4-6-20140218 160-5651-1 LEAD-212 2/28/2014 0.178 Yes Y 0.00716 0.00716 pci/g
LT-XC-021-4-6-20140218 160-5651-1 ACTINIUM 228 2/28/2014 0.171 Yes Y 0.0162 0.0162 pcilg
LT-XC-021-4-6-20140218 160-5651-1 POTASSIUM-40 2/28/2014 6.99 Yes Y 0.0593 0.0593 pcilg
LT-XC-021-4-6-20140218 160-5651-1 PROTACTINIUM 231 2/28/2014 -0.0749 Yes Y u U 0.131 0.131 pcilg
LT-XC-021-4-6-20140218 160-5651-1 Protactinium 234 2/28/2014 0.351 Yes Y U U 0.758 0.758 pci/g
LT-XC-021-4-6-20140218 160-5651-1 RADIUM-226 2/28/2014 0.448 Yes Y 0.0971 0.0971  pci/g
LT-XC-021-4-6-20140218 160-5651-1 THALLIUM-208 2/28/2014 0.0564 Yes Y 0.00472 0.00472 pci/g
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SDG: 16056511

Analytical Mathod E901.1

Sampie D LabSampie D  Chemical Name Anal Date  Result Report Detect labQual ValQual Fnalgual RL MDL__ Units
LT-XC-021-4-6-20140218 160-5651-1 URANIUM 2/28/2014 0.14 Yes Y 0.104 0.104 pcilg
LT-XC-021-4-6-20140218 160-5651-1 URANIUM-235 2/28/2014 0.00551 Yes Y U 0.0301 0.0301 pcilg
LT-XC-021-4-6-20140218 160-5651-1 RADIUM-228 2/28/2014 0.171 Yes Y 0.0162 0.0162  pci/g
LT-XC-021-4-6-20140218LR  160-5651-1LR  ACTINIUM 228 3/11/2014 0.1707 Yes Y 0.0181 0.0181 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR ~ POTASSIUM-40 3/11/2014 6.634 Yes Y 0.0655 0.0655 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR ~ LEAD-214 3/11/2014 0.1586 Yes Y 0.0117 0.0117  pci/g
LT-XC-021-4-6-20140218LR  160-5651-1LR  LEAD-212 3/11/2014 0.163 Yes Y 0.00899 0.00898 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR  LEAD-210 3/11/2014 0.1355 Yes Y 0.122 0.122 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR  COBALT-60 3/11/2014 0 Yes Y U 0.00704 0.00704 pci/g
LT-XC-021-4-6-20140218LR ~ 160-5651-1LR ~ CESIUM-137 3/11/2014 0.00004973 Yes Y U 0.00688 0.00688 pci/g
LT-XC-021-4-6-20140218LR  160-5651-1LR  BISMUTH-214 3/11/2014 0.1529 Yes Y 0.0128 0.0128 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR ~ RADIUM-228 3/11/2014 0.1707 Yes Y 0.0181 0.0181 pcilg
LT-XC-021-4-6-20140218LR ~ 160-5651-1LR ~ AMERICIUM-241 3/11/2014 -0.000498 Yes Y U 0.0142 0.0142 pcilg
LT-XC-021-4-6-20140218LR ~ 160-5651-1LR  Protactinium 234 3/11/2014 0.4879 Yes Y U 0.898 0.898 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR  RADIUM-226 3/11/2014 0.4052 Yes Y 0.113 0.113 pcilg
LT-XC-021-4-6-20140218LR ~ 160-5651-1LR  PROTACTINIUM 231 3/11/2014 0.04844 Yes Y UF 0.165 0.165 pcilg
LT-XC-021-4-6-20140218LR ~ 160-5651-1LR ~ THALLIUM-208 3/11/2014 0.05158 Yes Y 0.00619 0.00619 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR  THORIUM-234 3/11/2014 0.2527 Yes Y 0.128 0.128 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR  URANIUM 3/11/2014 0.2527 Yes Y 0.128 0.128 pcilg
LT-XC-021-4-6-20140218LR  160-5651-1LR ~ URANIUM-235 3/11/2014 0.01413 Yes Y U 0.0347 0.0347 pcilg
LT-XC-021-4-6-20140218L.R ~ 160-5651-1LR  BISMUTH-212 3/11/2014 0.2093 Yes Y 0.0688 0.0688 pcilg
LT-XC-023-8-10-20140219 160-5651-2 BISMUTH-212 2/25/2014 0.503 Yes Y 0.0725 0.0725 pci/g
LT-XC-023-8-10-20140219 160-5651-2 POTASSIUM-40 21252014 5.09 Yes Y 0.0645 0.0645 pcifg
LT-XC-023-8-10-20140219 160-5651-2 URANIUM-235 2/25/2014 0.0137 Yes Y U 0.0324 0.0324 pcilg
LT-XC-023-8-10-20140219 160-5651-2 URANIUM 2/25/2014 0.443 Yes Y 0.150 0.150 pcilg
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SDG: 16056511

Analytical Method  ES01.1

Sample D Lab Sampie D Chemical Name Anal Date _ Result Report Detect labQual ValQual Analgual Rl MDL__ Units
LT-XC-023-8-10-20140219 160-5651-2 THORIUM-234 2/25/2014 0.443 Yes Y 0.150 0.150 pcilg
LT-XC-023-8-10-20140219 160-5651-2 THALLIUM-208 2/25/2014 0.155 Yes Y 0.00647 0.00647 pcilg
LT-XC-023-8-10-20140219 160-5651-2 RADIUM-228 2/25/2014 0.457 Yes Y 0.0220 0.0220 pcilg
LT-XC-023-8-10-20140219 160-5651-2 RADIUM-226 2/25/2014 0.855 Yes Y 0.131 0.131 pcifg
LT-XC-023-8-10-20140219 160-5651-2 PROTACTINIUM 231 2/25/2014 -0.193 Yes Y U U 0.203 0.203 pcilg
LT-XC-023-8-10-20140219 160-5651-2 LEAD-214 2/25/2014 0.318 Yes Y 0.0140 0.0140 pcilg
LT-XC-023-8-10-20140219 160-5651-2 LEAD-212 2/25/2014 0.487 Yes Y 0.00997 0.00997 pci/g
LT-XC-023-8-10-20140219 160-5651-2 BISMUTH-214 2/25/2014 0.272 Yes Y 0.0126 0.0126 pecilg
LT-XC-023-8-10-20140219 160-5651-2 LEAD-210 2/25/2014 0.307 Yes Y 0.136 0.136 pcilg
LT-XC-023-8-10-20140219 160-5651-2 ACTINIUM 228 2/25/2014 0.457 Yes Y 0.0220 0.0220 pcilg
LT-XC-023-8-10-20140219 160-5651-2 Protactinium 234 2/25/2014 0.526 Yes Y u U 0.932 0.932 pcilg
Analytical Mgtid ~ E903.0

Sampie ID Lah Sampie®  Chemical Name Anal Date __ Result Report Detect LlabQual ValQual Analgual RI MOL__ Units
1601072871A 1601072871A RADIUM-226 2/26/2014 0.09811 Yes Y U U 0.181 0.181 pcifl
FB025-20140218 160-5651-3 RADIUM-226 2/26/2014 0.122 Yes Y u U 0.195 0.195 peifl
FB025-20140218LR 160-5651-3LR ~ RADIUM-226 2/26/2014 0.2189 Yes Y 0.174 0.174 pcifl
Analytical Method ~ E904.0

Sample D Lab Sampie  Chemical Name Anal Date  Result Report Detect labQual ValQual Fnalgual RL MO Uniis
1601072851A 1601072851A RADIUM-228 3/3/2014 -0.1588 Yes Y U U 0.310 0.310 pcifl
FB025-20140218 160-5651-3 RADIUM-228 3/3/2014 0.0949 Yes Y U U 0.289 0.289 peifl
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SDG: 16056911

Analytical Method A-01-R

Sampie ID Lab Sampie® Chemical Name Anal Date  Result Report Detsct LabQual ValQual Analgual RL MDL__ Units
1601080191A 1601080191A THORIUM-228 3/512014 -0.04209 Yes Y u U 0.574 0.574 peill
1601080191A 1601080191A THORIUM-230 3/5/2014 0.006558 Yes Y u u 0.341 0.341 pcill
1601080191A 1601080191A THORIUM 3/5/2014 0.1606 Yes Y U U 0.339 0.339 pcill
1601080211A 1601080211A URANIUM 3/5/2014 0.009675 Yes Y U u 0.126 0.126 pcill
1601080211A 1601080211A URANIUM 233 AND 234 3/5/2014 0.07756 Yes Y U u 0.164 0.164 pcifl
1601080211A 1601080211A URANIUM-235 3/5/2014 -0.00517 Yes Y U U 0.126 0.126 pcifl
FB026-20140219 160-5691-1 URANIUM 3/5/2014 0.0893 Yes Y 0.0670 0.0670 pcill
FB026-20140219 160-5691-1 URANIUM 233 AND 234 3/5/2014 0.0377 Yes Y u U 0.159 0.159 pcill
FB026-20140219 160-5691-1 URANIUM-235 3/5/2014 0.0174 Yes Y U U 0.145 0.145 pcill
FB026-20140219 160-5691-1 THORIUM-230 3/5/2014 0.132 Yes Y 0.104 0.104 pcill
FB026-20140219 160-5691-1 THORIUM 3/5/2014 0.0228 Yes Y u U 0.0683 0.0683 pcill
FB026-20140219 160-5691-1 THORIUM-228 3/5/2014 0.0714 Yes Y U u 0.181 0.181 pcil
Analytical Mathod E901.1

Sampie D LabSample®  Chemical Name Anal Date _ Result Report Detsct fabQual ValQual Analgual RL MOL __ Units
1601078771A 1601078771A POTASSIUM-40 2/28/2014 -51.2 Yes Y U U 61.2 61.2 pcill
1601078771A 1601078771A ACTINIUM 228 2/28/2014 9.046 Yes Y U U 11.2 11.2 pcill
1601078771A 1601078771A PROTACTINIUM 231 2/28/2014 8.099 Yes Y U U 110 110 pcill
1601078771A 1601078771A LEAD-214 2/28/2014 -1.771 Yes Y U U 9.05 9.05 pcill
1601078771A 1601078771A LEAD-212 2/28/2014 -1.979 Yes Y u U 7.23 7.23 pcill
1601078771A 1601078771A COBALT-60 2/28/2014 -0.1425 Yes Y u U 3.89 3.89 pcill
1601078771A 1601078771A CESIUM-137 2/28/2014 1.815 Yes Y U U 3.47 3.47 pcift
1601078771A 1601078771A BISMUTH-214 2/28/2014 2.846 Yes Y U U 10.3 103 pcill
1601078771A 1601078771A BISMUTH-212 2/28/2014 0 Yes Y U U 43.0 43.0 pcill
1601078771A 1601078771A AMERICIUM-241 2/28/2014 6.511 Yes Y 5.57 5.57 pcill
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SDG: 16056911

Analytical Method ~ E©01.1

Sampis D Lab Sample D Ghemical Name Anal Date  Result Report Detect Lab(Qual ValQual Hnalqual  RL MDL Units
1601078771A 1601078771A Protactinium 234 2/28/2014 45 Yes Y U U 486 486 peill
FB026-20140219 160-5691-1 Protactinium 234 3/5/2014 -536 Yes Y U U 721 721 pci/l
FB026-20140219 160-5691-1 BISMUTH-214 3/5/2014 2.76 Yes Y U u 9.19 9.19 pcill
FB026-20140219 160-5691-1 CESIUM-137 3/5/2014 1.26 Yes Y U U 4.01 4.01 pcill
FB026-20140219 160-5691-1 BISMUTH-212 3/5/2014 1.03 Yes Y U u 421 421 pcill
FB026-20140219 160-5691-1 LEAD-212 3/5/2014 -1.63 Yes Y U U 7.10 7.10 pcill
FB026-20140219 160-5691-1 ACTINIUM 228 3/5/2014 11.2 Yes Y U u 11.3 113 pcill
FB026-20140219 160-5691-1 LEAD-214 3/5/2014 2.43 Yes Y U U 8.08 8.08 pcifl
FB026-20140219 160-5691-1 POTASSIUM-40 3/5/2014 47.3 Yes Y U U 55.8 558 pcill
FB026-20140219 160-5691-1 PROTACTINIUM 231 3/5/2014 25.1 Yes Y U u 99.4 99.4 pcill
FB026-20140219LR 160-5691-1LR BISMUTH-212 3/5/2014 14.71 Yes Y U U 43.0 430 pcifl
FB026-20140219LR 160-5691-1LR PROTACTINIUM 231 3/5/2014 0.03054 Yes Y ] u 97.1 971 pcill
FB026-20140219LR 160-5691-1LR LLEAD-214 3/5/2014 -6.606 Yes Y U U 10.2 10.2 pcill
FB026-20140219LR 160-5691-1LR LEAD-212 3/5/2014 0.782 Yes Y U U 7.20 7.20 pcill
FB026-20140219LR 160-5691-1LR COBALT-60 3/5/2014 1.326 Yes Y U U 3.88 3.88 pci/l
FB026-20140219LR 160-5691-1LR BISMUTH-214 3/5/2014 3.582 Yes Y U U 10.5 105 pcill
FB026-20140219LR 160-5691-1LR  AMERICIUM-241 3/5/2014 0.876 Yes Y U u 7.55 7.55 pcill
FB026-20140219LR 160-5691-1LR ACTINIUM 228 3/5/2014 9.219 Yes Y U ] 11.3 113 pcill
FB026-20140219LR 160-5691-1LR POTASSIUM-40 3/5/2014 5.723 Yes Y U u 58.8 58.8 pcill
FB026-20140219LR 160-5691-1LR CESIUM-137 3/5/2014 0.418 Yes Y U U 4,15 4.15 pci/l
FB026-20140219LR 160-5691-1LR Protactinium 234 3/5/2014 561.4 Yes Y 229 229 pcill
Analytical Method ~ E903.0

Sampie D Lab Sampie B Chemical Name Anal Date  Result Report  Detect LabQual ValQual FAnalgual  RL ML Units
1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pcill
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SDG: 16056911

Analytical Method  ES03.0

Sample D LabSampie D Chemical Name Anal Date  Resuit Report Detect LabQual ValQual Fnalgual RL MDL  Units
FB026-20140219 160-5691-1 RADIUM-226 2/28/2014 0.131 Yes Y U U 0.175 0.175 pei/l
Analytical Method  E904.0

Sample D Lab Sample D Chemical Name Anal Date  Result Report  Detest LabQual ValQual Analqual  RL MIL Units
1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pcifl
FB026-20140219 160-5691-1 RADIUM-228 3/3/2014 0.261 Yes Y U U 0.322 0.322 pci/l
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SDG: 16056921

Analytical Method  A-01-R

Sampls D LabSampiel  Chemical Name Anal Date  Result Report Detsct LabQual ValOQual Fnslgqual  RL ML Units
1601080191A 1601080191A THORIUM-230 3/5/2014 0.006558 Yes Y U U 0.341 0.341 pci/l
1601080191A 1601080191A THORIUM-228 3/5/2014 -0.04209 Yes Y v} U 0.574 0.574 pci/l
1601080191A 1601080191A THORIUM 3/5/2014 0.1606 Yes Y U U 0.339 0.339 pci/l
1601080211A 1601080211A URANIUM-235 3/5/2014 -0.00517 Yes Y U U 0.126 0.126 pci/l
1601080211A 1601080211A URANIUM 233 AND 234 3/5/12014 0.07756 Yes Y U U 0.164 0.164 pci/l
1601080211A 1601080211A URANIUM 3/5/2014 0.009675 Yes Y U U 0.126 0.126 pcifl
1601080241A 1601080241A THORIUM-228 3/6/2014 0.03541 Yes Y U U 0.0860 0.0860 pci/g
1601080241A 1601080241A THORIUM-230 2_3/6/2014 0.009356 Yes Y U U 0.0455 0.0455 pci/g
1601080241A 1601080241A THORIUM 3/6/2014 0 Yes Y U U 0.0298 0.0298 pci/g
1601091971A 1601091971A URANIUM 233 AND 234 3/12/2014 0.02636 Yes Y U U 0.0522 0.0522 pcilg
1601091971A 1601091971A URANIUM-235 3/12/2014 -0.002343 Yes Y U U 0.0569 0.0569 pcifg
1601091971A 1601091971A URANIUM 3/12/2014 0.01816 Yes Y U 9} 0.0456 0.0456 pci/g
CC-C-042-6-8-20140220 160-5692-2 THORIUM-230 3/6/2014 0.292 Yes Y 0.0806 0.0806 pci/g
CC-C-042-6-8-20140220 160-5692-2 THORIUM 3/6/2014 0.206 Yes Y 0.0802 0.0802 pci/g
CC-C-042-6-8-20140220 160-5692-2 THORIUM-228 3/6/2014 0.258 Yes Y 0.107 0.107 pcilg
CC-C-042-6-8-20140220 160-5692-2 URANIUM 3/12/2014 0.0653 Yes Y U U 0.0793 0.0793  pcilg
CC-C-042-6-8-20140220 160-5692-2 URANIUM 233 AND 234 3/12/2014 0.233 Yes Y 0.0767 0.0767 pcilg
CC-C-042-6-8-20140220 160-5692-2 URANIUM-235 3/12/2014 0.00807 Yes Y U U 0.0671 0.0671 pci/g
CC-C-043-10-12-20140220 160-5692-3 THORIUM 3/6/2014 0.347 Yes Y 0.0620 0.0620 pci/g
CC-C-043-10-12-20140220 160-5692-3 THORIUM-230 3/6/2014 0.315 Yes Y 0.0652 0.0652 pcifg
CC-C-043-10-12-20140220 160-5692-3 THORIUM-228 3/6/2014 0.353 Yes Y 0.108 0.108 pci/g
CC-C-043-10-12-20140220 160-5692-3 URANIUM-235 3/12/2014 -0.00265 Yes Y U U 0.0645 0.0645 pcifg
CC-C-043-10-12-20140220 160-5692-3 URANIUM 3/12/2014 0.516 Yes Y 0.0646 0.0646 pcilg
CC-C-043-10-12-20140220 160-5692-3 URANIUM 233 AND 234 3/12/2014 0.597 Yes Y 0.0841 0.0841 pcifg
CC-C-044-6-8-20140220 160-5692-4 THORIUM-228 3/9/2014 0.0943 Yes Y U U 0.109 0.109 pci/g
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SDG: 16056921

Analytical Method A-01-R

Sampie LabSampie  Chemical Name Anal Date  Resuit Report Detsct labQual ValQual Fnalgual RL MDL__ Units
CC-C-044-6-8-20140220 160-5692-4 THORIUM 3/9/2014 0.106 Yes Y 0.0352 0.0352 pcilg
CC-C-044-6-8-20140220 160-5692-4 THORIUM-230 3/9/2014 0.21 Yes Y 0.0537 0.0537 pcilg
CC-C-044-6-8-20140220 160-5692-4 URANIUM 233 AND 234 3/12/2014 0.357 Yes Y 0.0721 0.0721 pcilg
CC-C-044-6-8-20140220 160-5692-4 URANIUM 3/12/2014 0.354 Yes Y 0.0756 0.0756 pcilg
CC-C-044-6-8-20140220 160-5692-4 URANIUM-235 3/12/2014 0.000866 Yes Y U U 0.0897 0.0897 pcilg
CC-C-045-6-8-20140220 160-5692-6 THORIUM-230 3/6/2014 0.493 Yes Y 0.0380 0.0380 pcilg
CC-C-045-6-8-20140220 160-5692-6 THORIUM 3/6/2014 0.331 Yes Y 0.0769 0.0769 pcilg
CC-C-045-6-8-20140220 160-5692-6 THORIUM-228 3/6/2014 0.399 Yes Y 0.109 0.109 pcifg
CC-C-045-6-8-20140220 160-5692-6 URANIUM 3/12/2014 0.48 Yes Y 0.0547 0.0547 pcilg
CC-C-045-6-8-20140220 160-5692-6 URANIUM 233 AND 234 3/12/2014 0.359 Yes Y 0.0683 0.0683 pcilg
CC-C-045-6-8-20140220 160-5692-6 URANIUM-235 3/12/2014 0.0238 Yes Y U U 0.0598 0.0598 pcilg
CC-C-046-6-8-20140220 160-5692-8 THORIUM 3/6/2014 0.479 Yes Y 0.0558 0.0558 pcilg
CC-C-046-6-8-20140220 160-5692-8 THORIUM-230 3/6/2014 0.573 Yes Y 0.0491 0.0491 pcilg
CC-C-046-6-8-20140220 160-5692-8 THORIUM-228 3/6/2014 0.537 Yes Y 0.0902 0.0902 pcilg
CC-C-046-6-8-20140220 160-5692-8 URANIUM 233 AND 234 3/12/2014 0.709 Yes Y 0.0804 0.0804 pcilg
CC-C-046-6-8-20140220 160-5692-8 URANIUM-235 3/12/2014 0.051 Yes Y U u 0.0731 0.0731 pcilg
CC-C-046-6-8-20140220 160-5692-8 URANIUM 311212014 0.531 Yes Y 0.0339 0.0338 pci/g
FB027-20140220 160-5692-5 URANIUM 3/5/2014 -0.0188 Yes Y U U 0.130 0.130 pcifl

FB027-20140220 160-5692-5 URANIUM 233 AND 234 3/5/2014 0.117 Yes Y 0.0914 0.0914  pci/l

FB027-20140220 160-5692-5 URANIUM-235 3/5/2014 -0.00937 Yes Y U U 0.130 0.130 pcifl

FB027-20140220 160-5692-5 THORIUM 3/5/2014 -0.018 Yes Y U u 0.317 0.317 pcifl

FB027-20140220 160-5692-5 THORIUM-230 3/5/2014 0.106 Yes Y U U 0.258 0.258 pci/l

FB027-20140220 160-5692-5 THORIUM-228 3/5/2014 -0.0512 Yes Y U U 0.323 0.323 pci/l

LT-C-048-2-4-20140220 160-5692-7 THORIUM 3/6/2014 0.207 Yes Y 0.0647 0.0647 pcilg
LT-C-048-2-4-20140220 160-5692-7 THORIUM-228 3/6/2014 0.251 Yes Y 0.0809 0.0809 pci/g
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SDG: 16056921

Analytical Method A-01-R

Anal Date

Sampie ® Lab Sampie  Chemical Name Result Report Detsct labQual ValQual Analqual Rl MDL__ Units
LT-C-048-2-4-20140220 160-5692-7 THORIUM-230 3/6/2014 0.376 Yes Y 0.0375 0.0375 pcilg
LT-C-048-2-4-20140220 160-5692-7 URANIUM 233 AND 234 3/12/2014 0.23 Yes Y 0.107 0.107 pcilg
LT-C-048-2-4-20140220 160-5692-7 URANIUM 3/M12/2014 0.193 Yes Y 0.0643 0.0643 pcilg
LT-C-048-2-4-20140220 160-5692-7 URANIUM-235 3/12/2014 -0.00289 Yes Y U U 0.0702 0.0702 pci/g
LT-C-049-2-4-20140220 160-5692-9 THORIUM-230 3/6/12014 0.481 Yes Y 0.0341 0.0341 pci/g
LT-C-049-2-4-20140220 160-5692-9 THORIUM 3/6/12014 0.383 Yes Y 0.0515 0.0515 pci/g
LT-C-049-2-4-20140220 160-5692-9 THORIUM-228 3/6/2014 0.467 Yes Y 0.0899 0.0899 pci/g
LT-C-049-2-4-20140220 160-5692-9 URANIUM 233 AND 234 3/12/2014 0.394 Yes Y 0.0475 0.0475 pcilg
LT-C-049-2-4-20140220 160-5692-9 URANIUM 3/12/2014 0.407 Yes Y 0.0674 0.0674 pcilg
LT-C-049-2-4-20140220 160-5692-9 URANIUM-235 3M12/2014 -0.00487 Yes Y U U 0.0674 0.0674 pcilg
LT-XC-020-6-8-20140220 160-5692-1 THORIUM 3/6/2014 0.349 Yes Y 0.0662 0.0662 pci/g
LT-XC-020-6-8-20140220 160-5692-1 THORIUM-228 3/6/2014 0.414 Yes Y 0.103 0.103 pcilg
LT-XC-020-6-8-20140220 160-5692-1 THORIUM-230 3/6/2014 0.447 Yes Y 0.0714 0.0714 pcilg
LT-XC-020-6-8-20140220 160-5692-1 URANIUM 311212014 0.416 Yes Y 0.122 0.122 pci/g
LT-XC-020-6-8-20140220 160-5692-1 URANIUM 233 AND 234 3/12/2014 0.692 Yes Y 0.0981 0.0981 pci/g
LT-XC-020-6-8-20140220 160-5692-1 URANIUM-235 3/12/2014 0.0852 Yes Y U U 0.122 0.122 pci/g
LT-XC-020-6-8-20140220LR  160-5692-1LR  THORIUM 3/6/12014 0.2924 Yes Y 0.0337 0.0337 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  THORIUM-228 3/6/2014 0.3629 Yes Y 0.0893 0.0893 pci/g
LT-XC-020-6-8-20140220LR  160-5692-1LR  THORIUM-230 3/6/2014 0.3938 Yes Y 0.0515 0.0515 pci/g
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR  URANIUM 3/12/2014 0.4685 Yes Y 0.0915 0.09156  pci/g
LT-XC-020-6-8-20140220LR  160-5692-1LR  URANIUM 233 AND 234 3/12/2014 0.5295 Yes Y 0.0917 0.0917  pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  URANIUM-235 3/12/2014 -0.01051 Yes Y u u 0.106 0.106 pci/g
Analytical Methed ~ E°01.1

Sampis I Lab Sample D Chemical Name Anal Date  Result Report  Detect LabQual ValQual Fmalgual Rl MDL  Units
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SDG: 16056921

Analytical Mathod

Sampie D Lah Sampie D Chemical Name Anal Date  Result Report Detsct [abQual VWaiQual Fnalgual RL MDL __ Units
1601078771A 1601078771A COBALT-60 2/28/2014 -0.1425 Yes Y U v 3.89 3.89 pcifl

1601078771A 1601078771A LEAD-214 2/28/2014 -1.771 Yes Y U U 9.05 9.05 peill

1601078771A 1601078771A BISMUTH-214 2/28/2014 2.846 Yes Y U U 10.3 10.3 pcifl

1601078771A 1601078771A POTASSIUM-40 2/28/2014 -51.2 Yes Y U U 61.2 61.2 pcifl

1601078771A 1601078771A PROTACTINIUM 231 2/28/2014 8.099 Yes Y U U 110 110 pci/l

1601078771A 1601078771A Protactinium 234 2/28/2014 45 Yes Y U U 486 486 pcill

1601078771A 1601078771A LEAD-212 2/28/2014 -1.979 Yes Y U U 7.23 7.23 pcifl

1601078771A 1601078771A BISMUTH-212 2/28/2014 0 Yes Y U U 43.0 43.0 pcifl

1601078771A 1601078771A AMERICIUM-241 2/28/2014 6.511 Yes Y 5.57 5.57 pci/l

1601078771A 1601078771A ACTINIUM 228 2/28/2014 9.046 Yes Y u u 11.2 11.2 pci/l

1601078771A 1601078771A CESIUM-137 2/28/2014 1.815 Yes Y U U 3.47 3.47 pci/l

1601079551A 1601079551A CESIUM-137 3/4/2014 0.000407 Yes Y U U 0.00381 0.00381 pcilg
1601079551A 1601079551A Protactinium 234 3/4/2014 -0.13 Yes Y u U 0.764 0.764 pci/g
1601079551A 1601079551A RADIUM-228 3/4/2014 0.009706 Yes Y U U 0.0166 0.0166  pci/g
1601079551A 1601079551A PROTACTINIUM 231 3/4/2014 0.01801 Yes Y u u 0.100 0.100 pcilg
1601079551A 1601079551A POTASSIUM-40 3/4/2014 0 Yes Y U u 0.0805 0.0805 pcilg
1601079551A 1601079551A LEAD-214 3/4/2014 0.005871 Yes Y U U 0.00780 0.00780 pcilg
1601079551A 1601079551A LEAD-212 3/4/2014 0.002962 Yes Y v U 0.00703 0.00703 pcilg
1601079551A 1601079551A COBALT-60 3/4/2014 0.0001524 Yes Y u U 0.00380 0.00380 pcifg
1601079551A 1601079551A RADIUM-226 3/4/2014 -0.00556 Yes Y u U 0.0812 0.0812 pcilg
1601079551A 1601079551A BISMUTH-214 3/4/2014 0.003687 Yes Y U 7 U 0.0113 0.0113 pci/g
1601079551A 1601079551A BISMUTH-212 3/4/2014 0.01583 Yes Y U U 0.0505 0.0505 pcilg
1601079551A 1601079551A AMERICIUM-241 3/4/2014 0.001496 Yes Y u U 0.00603 0.00603 pci/g
1601079551A 1601079551A ACTINIUM 228 3/4/2014 0.009706 Yes Y U U 0.0166 0.0166  pcilg
1601079551A 1601079551A LEAD-210 3/4/12014 0.03886 Yes Y U U 0.0865 0.0865 pci/g
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SDG: 16056921

Ammm Mnm E901.1

Sampie I Lab Sample D Chemical Name Anal Data  Result Report Detsct labQual ValOual Fnalgual  RL ML Units
1601079551A 1601079551A URANIUM-235 3/4/2014 0.01139 Yes Y U U 0.0177 0.0177 pcilg
1601079551A 1601079551A THALLIUM-208 3/4/2014 0.003029 Yes Y U U 0.00480 0.00480 pcilg
1601079551A 1601079551A URANIUM 3/4/2014 0.03113 Yes Y U U 0.0779 0.0779 pcilg
1601079551A 1601079551A THORIUM-234 3/4/12014 0.03113 Yes Y U U 0.0779 0.0779  pcilg
CC-C-042-6-8-20140220 160-5692-2 LEAD-214 3/4/2614 0.203 Yes Y 0.0101 0.0101  pcilg
CC-C-042-6-8-20140220 160-5692-2 RADIUM-228 3/4/12014 0.253 Yes Y 0.0155 0.0155 pcilg
CC-C-042-6-8-20140220 160-5692-2 THALLIUM-208 3/4/2014 0.0819 Yes Y 0.00523 0.00523 pcilg
CC-C-042-6-8-20140220 160-5692-2 THORIUM-234 3/4/2014 0.191 Yes Y 0.116 0.116 pci/g
CC-C-042-6-8-20140220 160-5692-2 URANIUM 3/4/2014 0.191 Yes Y 0.116 0.116 pci/g
CC-C-042-6-8-20140220 160-5692-2 RADIUM-226 3/4/2014 0.546 Yes Y 0.109 0.109 pcilg
CC-C-042-6-8-20140220 160-5692-2 POTASSIUM-40 3/4/2014 5.59 Yes Y 0.0627 0.0627 pcilg
CC-C-042-6-8-20140220 160-5692-2 Protactinium 234 3/4/2014 0.815 Yes Y 0.561 0.561 pcilg
CC-C-042-6-8-20140220 160-5692-2 LEAD-212 3/4/2014 0.244 Yes Y 0.00900 0.00900 pci/g
CC-C-042-6-8-20140220 160-5692-2 PROTACTINIUM 231 3/4/2014 -0.0738 Yes Y U U 0.137 0.137 pci/g
CC-C-042-6-8-20140220 160-5692-2 ACTINIUM 228 3/4/2014 0.253 Yes Y 0.0155 0.0155 pcilg
CC-C-042-6-8-20140220 160-5692-2 BISMUTH-212 3/4/2014 0.26 Yes Y 0.0534 0.0534 pcilg
CC-C-042-6-8-20140220 160-5692-2 BISMUTH-214 3/4/2014 0.195 Yes Y 0.0104 0.0104  pcilg
CC-C-042-6-8-20140220 160-5692-2 LEAD-210 3/4/2014 0.674 Yes Y 0.123 0.123 pci/g
CC-C-042-6-8-20140220 160-5692-2 URANIUM-235 3/4/2014 0.0312 Yes Y 0.0310 0.0310 pcilg
CC-C-043-10-12-20140220 160-5692-3 LEAD-214 3/4/12014 0.361 Yes Y 0.0127 0.0127 pcilg
CC-C-043-10-12-20140220 160-5692-3 BISMUTH-212 3/4/2014 0.434 Yes Y 0.0700 0.0700 pcilg
CC-C-043-10-12-20140220 160-5692-3 PROTACTINIUM 231 3/4/2014 -0.202 Yes Y U U 0.190 0.190 pci/g
CC-C-043-10-12-20140220 160-5692-3 URANIUM-235 3/4/2014 0.0267 Yes Y U U 0.0333 0.0333 pcilg
CC-C-043-10-12-20140220 160-5692-3 THORIUM-234 3/4/2014 0.547 Yes Y 0.141 0.141 pcilg
CC-C-043-10-12-20140220 160-5692-3 THALLIUM-208 3/4/2014 0.152 Yes Y 0.00649 0.00649 pci/g
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SDG: 16056921

Analytical Mathod ~ E901.1

Sampie D Lab Sample @ Chemical Name Anal Dats  Result Report Detect lahQual ValQual Fnalgual RL MDL__ Units
CC-C-043-10-12-20140220 160-5692-3 RADIUM-228 3/4/2014 0.44 Yes Y 0.0235 0.0235 pcilg
CC-C-043-10-12-20140220 160-5692-3 RADIUM-226 3/4/2014 1 Yes Y 0.119 0.119 pcilg
CC-C-043-10-12-20140220 160-5692-3 Protactinium 234 3/4/2014 1.6 Yes Y 0.802 0.802 pcilg
CC-C-043-10-12-20140220 160-5692-3 POTASSIUM-40 3/4/2014 6.72 Yes Y 0.0634 0.0634 pcilg
CC-C-043-10-12-20140220 160-5692-3 LEAD-212 3/4/2014 0.47 Yes Y 0.00966 0.00966 pci/g
CC-C-043-10-12-20140220 160-5692-3 URANIUM 3/4/2014 0.547 Yes Y 0.141 0.141 pcilg
CC-C-043-10-12-20140220 160-5692-3 BISMUTH-214 3/412014 0.327 Yes Y 0.0126 0.0126 pcilg
CC-C-043-10-12-20140220 160-5692-3 ACTINIUM 228 3/4/2014 0.44 Yes Y 0.0235 0.0235 pci/g
CC-C-043-10-12-20140220 160-5692-3 LEAD-210 3/4/2014 0.306 Yes Y 0.128 0.128 pcifg
CC-C-044-6-8-20140220 160-5692-4 POTASSIUM-40 3/4/2014 4.64 Yes Y 0.0703 0.0703  pcilg
CC-C-044-6-8-20140220 160-5692-4 ACTINIUM 228 3/4/2014 0.157 Yes Y 0.0158 0.0158 pci/g
CC-C-044-6-8-20140220 160-5692-4 BISMUTH-212 3/4/2014 0.19 Yes Y 0.0647 0.0647  pcilg
CC-C-044-6-8-20140220 160-5692-4 BISMUTH-214 3/4/12014 0.136 Yes Y 0.0125 0.0125 ‘pci/g
CC-C-044-6-8-20140220 160-5692-4 LEAD-210 3/4/2014 0.165 Yes Y 0.119 0.119 pcilg
CC-C-044-6-8-20140220 160-5692-4 LEAD-214 3/4/2014 0.141 Yes Y 0.0119 0.0119 pcilg
CC-C-044-6-8-20140220 160-5692-4 THORIUM-234 3/4/2014 0.201 Yes Y 0.118 0.118 pcilg
CC-C-044-6-8-20140220 160-5692-4 THALLIUM-208 3/4/2014 0.0507 Yes Y 0.00612 0.00612 pcilg
CC-C-044-6-8-20140220 160-5692-4 URANIUM 3/4/2014 0.201 Yes Y 0.118 0.118 pcilg
CC-C-044-6-8-20140220 160-5692-4 Protactinium 234 3/4/2014 0.769 Yes Y 0.840 0.840 pci/g
CC-C-044-6-8-20140220 160-5692-4 RADIUM-226 3/4/2014 0.409 Yes Y 0.123 0.123 pci/g
CC-C-044-6-8-20140220 160-5692-4 RADIUM-228 3/4/2014 0.157 Yes Y 0.0158 0.0158 pci/g
CC-C-044-6-8-20140220 160-5692-4 PROTACTINIUM 231 3/4/2014 -0.0768 Yes Y 0.162 0.162 pcilg
CC-C-044-6-8-20140220 160-5692-4 URANIUM-235 3/4/2014 0.0247 Yes Y 0.0236 0.0236  pci/g
CC-C-044-6-8-20140220 160-5692-4 LEAD-212 3/4/2014 0.143 Yes Y 0.00913 0.00913 pci/g
CC-C-045-6-8-20140220 160-5692-6 LEAD-214 3/4/2014 0.384 Yes Y 0.0140 0.0140 pcilg
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SDG: 16056921

Analytical Method  E901.1

Sample D Lab Sample D Chemical Name Anal Dats  Result Report Detect labQual ValQual Fnalgual Rl MOL _ Units
CC-C-045-6-8-20140220 160-5692-6 POTASSIUM-40 3/4/12014 8.59 Yes Y 0.0752 0.0752 pcilg
CC-C-045-6-8-20140220 160-5692-6 PROTACTINIUM 231 3/412014 0.0966 Yes Y 0.138 0.138 pcilg
CC-C-045-6-8-20140220 160-5692-6 RADIUM-226 3/4/2014 0.897 Yes Y 0.128 0.128 pcilg
CC-C-045-6-8-20140220 160-5692-6 ACTINIUM 228 3/4/2014 0.445 Yes Y 0.0201 0.0201 pcifg
CC-C-045-6-8-20140220 160-5692-6 THALLIUM-208 3/4/2014 0.152 Yes Y 0.00708 0.00708 pci/g
CC-C-045-6-8-20140220 160-5692-6 RADIUM-228 3/4/2014 0.445 Yes Y 0.0201 0.0201  pci/g
CC-C-045-6-8-20140220 160-5692-6 Protactinium 234 3/4/2014 1.46 Yes Y 0.691 0.691 pcilg
CC-C-045-6-8-20140220 160-5692-6 THORIUM-234 3/4/2014 0.631 Yes Y 0.155 0.155 pcilg
CC-C-045-6-8-20140220 160-5692-6 LEAD-210 3/4/2014 0.392 Yes Y 1 0.147 0.147 pci/g
CC-C-045-6-8-20140220 160-5692-6 BISMUTH-212 3/4/2014 0.494 Yes Y 0.0637 0.0637 pcilg
CC-C-045-6-8-20140220 160-5692-6 URANIUM-235 3/4/12014 0.038 Yes Y 0.0344 0.0344  pcilg
CC-C-045-6-8-20140220 160-5692-6 URANIUM 3/4/2014 0.631 Yes Y 0.155 0.155 pcilg
CC-C-045-6-8-20140220 160-5692-6 BISMUTH-214 3/4/2014 0.342 Yes Y 0.0136 0.0136  pcilg
CC-C-045-6-8-20140220 160-5692-6 LEAD-212 3/4/2014 0.489 Yes Y 0.00978 0.00978 pcilg
CC-C-046-6-8-20140220 160-5692-8 LEAD-210 3/4/2014 0.506 Yes Y 0.159 0.159 pcifg
CC-C-046-6-8-20140220 160-5692-8 BISMUTH-214 3/4/2014 0.485 Yes Y 0.0171 0.0171  pcilg
CC-C-046-6-8-20140220 160-5692-8 BISMUTH-212 3/412014 0.596 Yes Y 0.0899 0.0899 pci/g
CC-C-046-6-8-20140220 160-5692-8 ACTINIUM 228 3/4/2014 0.538 Yes Y 0.0303 0.0303 pcilg
CC-C-046-6-8-20140220 160-5692-8 LEAD-214 3/4/2014 0.539 Yes Y 0.0177 0.0177  pcilg
CC-C-046-6-8-20140220 160-5692-8 POTASSIUM-40 3/4/12014 | 8.05 Yes Y 0.0981 0.0981 pcilg
CC-C-046-6-8-20140220 160-5692-8 PROTACTINIUM 231 3/4/2014 0.257 Yes Y 0.260 0.260 pcilg
CC-C-046-6-8-20140220 160-5692-8 LEAD-212 3/4/2014 0.581 Yes Y 0.0141 0.0141  pci/g
CC-C-046-6-8-20140220 160-5692-8 RADIUM-226 3/4/2014 1.15 Yes Y 0.191 0.191 pcilg
CC-C-046-6-8-20140220 160-5692-8 URANIUM-235 3/4/12014 0.0404 Yes Y 0.0430 0.0430 pci/g
CC-C-046-6-8-20140220 160-5692-8 URANIUM 3/4/2014 0.61 Yes Y 0.196 0.196 pcilg
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SDG: 16056921

Analytical Method  E©01.1

Sampie D Lah Sampie D Chemical Name Anal Date  Result Roport Detect labQual ValQual Ffnalqual RL MOL  Units
CC-C-046-6-8-20140220 160-5692-8 THORIUM-234 3/4/2014 0.61 Yes Y 0.196 0.196 pci/g
CC-C-046-6-8-20140220 160-5692-8 THALLIUM-208 3/4/2014 0.188 Yes Y 0.00921  0.00921 pci/g
CC-C-046-6-8-20140220 160-5692-8 RADIUM-228 3/4/2014 0.538 Yes Y 0.0303 0.0303  pci/g
CC-C-046-6-8-20140220 160-5692-8 Protactinium 234 3/4/2014 1.6 Yes Y 1.02 1.02 pcig
FB027-20140220 160-5692-5 BISMUTH-214 2/28/2014 3.86 Yes Y U U 9.58 9.58 pci/l
FB027-20140220 160-5692-5 POTASSIUM-40 2/28/2014 -411 Yes Y U U 61.3 61.3 pcifl
FB027-20140220 160-5692-5 BISMUTH-212 2/28/2014 1.93 Yes Y U U 48.0 48.0 pcifl
FB027-20140220 160-5692-5 CESIUM-137 2/28/2014 -0.34 “Yes Y U U 4.07 4.07 pci/l
FB027-20140220 160-5692-5 LEAD-212 2/28/2014 0.274 Yes Y U U 6.79 6.79 peifl
FB027-20140220 160-5692-5 LEAD-214 2/28/2014 3.67 Yes Y U U 9.43 943 peifl
FB027-20140220 160-5692-5 PROTACTINIUM 231 2/28/2014 -24.5 Yes Y U U 109 109 pci/l
FB027-20140220 160-5692-5 Protactinium 234 2/28/2014 -220 Yes Y U U 620 620 pei/l
FB027-20140220 160-5692-5 ACTINIUM 228 2/28/2014 7.2 Yes Y U U 12.9 12.9 pei/l
LT-C-048-2-4-20140220 160-5692-7 THORIUM-234 3/4/2014 0.356 Yes Y 0.144 0.144 pci/g
LT-C-048-2-4-20140220 160-5692-7 BISMUTH-214 3/4/2014 0.324 Yes Y 0.0141 0.0141  pci/g
LT-C-048-2-4-20140220 160-5692-7 URANIUM-235 3/4/2014 0.0176 Yes Y U U 0.0315 0.0315 pcifg
LT-C-048-2-4-20140220 160-5692-7 URANIUM 3/4/2014 0.356 Yes Y 0.144 0.144 pci/g
LT-C-048-2-4-20140220 160-5692-7 THALLIUM-208 3/4/2014 0.118 Yes Y 0.00629 0.00629 pci/g
LT-C-048-2-4-20140220 160-5692-7 RADIUM-226 3/4/2014 0.922 Yes Y 0.140 0.140 pcifg
LT-C-048-2-4-20140220 160-5692-7 Protactinium 234 3/4/2014 0.62 Yes Y U U 1.09 1.09 pci/g
LT-C-048-2-4-20140220 160-5692-7 PROTACTINIUM 231 3/4/2014 -0.111 Yes Y U U 0.181 0.181 pcilg
LT-C-048-2-4-20140220 160-5692-7 POTASSIUM-40 3/4/12014 11 Yes Y 0.0706 0.0706 pci/g
LT-C-048-2-4-20140220 160-5692-7 LEAD-214 3/4/2014 0.366 Yes Y 0.0139 0.0139  pci/g
LT-C-048-2-4-20140220 160-5692-7 RADIUM-228 3/4/2014 0.332 Yes Y 0.0238 0.0238 pci/g
LT-C-048-2-4-20140220 160-5692-7 LEAD-210 3/4/2014 0.296 Yes Y 0.139 0.139 pcilg
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SDG: 16056921

Analytical Method  E©01.1

Sampie ID Lab Sample D Chemical Name Anal Datse  Result Report  Detect LabQual ValQual Fnalgual BRI MDL  Units
LT-C-048-2-4-20140220 160-5692-7 BISMUTH-212 3/4/12014 0.432 Yes Y 0.0941 0.0941 pcilg
L T-C-048-2-4-20140220 160-5692-7 ACTINIUM 228 3/4/2014 0.332 Yes Y 0.0238 0.0238 pcilg
LT-C-048-2-4-20140220 160-5692-7 LEAD-212 3/4/2014 0.343 Yes Y 0.00983 0.00983 pcilg
LT-C-049-2-4-20140220 160-5692-9 LEAD-214 3/5/2014 0.511 Yes Y 0.0139 0.0139 pcilg
LT-C-049-2-4-20140220 160-5692-9 BISMUTH-212 3/5/2014 0.617 Yes Y 0.0878 0.0878 pcilg
LT-C-049-2-4-20140220 160-5692-9 BISMUTH-214 3/5/2014 0.44 Yes Y 0.0131 0.0131 pcilg
LT-C-049-2-4-20140220 160-5692-9 LEAD-212 3/5/12014 0.596 Yes Y 0.0104 0.0104 pcilg
LT-C-049-2-4-20140220 160-5692-9 URANIUM 3/5/2014 0.587 Yes Y 0.166 0.166 pcilg
LT-C-049-2-4-20140220 160-5692-9 POTASSIUM-40 3/5/2014 7.41 Yes Y 0.0749 0.0749 pcilg
LT-C-049-2-4-20140220 160-5692-9 PROTACTINIUM 231 3/5/2014 0.0651 Yes Y 0.153 0.153 pcilg
LT-C-049-2-4-20140220 160-5692-9 Protactinium 234 3/5/2014 1.23 Yes Y 0.620 0.620 pcilg
LT-C-049-2-4-20140220 160-5692-9 RADIUM-226 3/5/2014 1.06 Yes Y 0.137 0.137 pcilg
LT-C-049-2-4-20140220 160-5692-9 RADIUM-228 3/5/2014 0.548 Yes Y 0.0216 0.0216  pcilg
LT-C-049-2-4-20140220 160-5692-9 ACTINIUM 228 3/5/2014 0.548 Yes Y 0.0216 0.0216  pcilg
LT-C-049-2-4-20140220 160-5692-9 THALLIUM-208 3/5/2014 0.179 Yes Y 0.00699 0.00699 pci/g
LT-C-049-2-4-20140220 160-5692-9 THORIUM-234 3/5/12014 0.587 Yes Y 0.166 0.166 pci/g
LT-C-049-2-4-20140220 160-5692-9 URANIUM-235 3/5/2014 0.065 Yes Y 0.0358 0.0358 pcilg
LT-C-049-2-4-20140220 160-5692-9 LEAD-210 3/5/2014 0.5 Yes Y 0.156 0.156 pci/lg
LT-XC-020-6-8-20140220 160-5692-1 ACTINIUM 228 3/4/2014 0.557 Yes Y 0.0242 0.0242 pcilg
LT-XC-020-6-8-20140220 160-5692-1 BISMUTH-212 3/4/2014 0.648 Yes Y 0.0850 0.0850 pcilg
LT-XC-020-6-8-20140220 160-5692-1 BISMUTH-214 3/4/2014 0.379 Yes Y 0.0125 0.0125 pcilg
L.T-XC-020-6-8-20140220 160-5692-1 LEAD-210 3/4/2014 0.434 Yes Y 0.138 0.138 pcilg
LT-XC-020-6-8-20140220 160-5692-1 LEAD-212 3/4/2014 0.595 Yes Y 0.0101 0.0101 pcilg
LT-XC-020-6-8-20140220 160-5692-1 LEAD-214 3/4/12014 0.412 Yes Y 0.0138 0.0138 pcilg
LT-XC-020-6-8-20140220 160-5692-1 URANIUM 3/4/2014 0.391 Yes Y 0.146 0.146 pcifg
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SDG: 16056921

Analytical Method  E©01.1

Sample D Lab Sampie @ Chemical Name Anal Date  Resuit Report Detsct LabQual ValQual Fnalqual AL MDL__ Unis
LT-XC-020-6-8-20140220 160-5692-1 PROTACTINIUM 231 3/4/2014 -0.26 Yes Y U U 0.199 0.199 pcilg
LT-XC-020-6-8-20140220 160-5692-1 URANIUM-235 3/4/2014 0.0486 Yes Y 0.0394 0.0394 pcilg
LT-XC-020-6-8-20140220 160-5692-1 THORIUM-234 3/4/2014 0.391 Yes Y 0.146 0.146 pcifg
LT-XC-020-6-8-20140220 160-5692-1 RADIUM-228 3/4/2014 0.557 Yes Y 0.0242 0.0242 pcilg
LT-XC-020-6-8-20140220 160-5692-1 Protactinium 234 3/4/2014 1.69 Yes Y 0.706 0.706 pcifg
LT-XC-020-6-8-20140220 160-5692-1 POTASSIUM-40 3/412014 11.5 Yes Y 0.0712 0.0712 pcilg
LT-XC-020-6-8-20140220 160-5692-1 THALLIUM-208 3/4/2014 0.174 Yes Y 0.00777 0.00777 pcilg
LT-XC-020-6-8-20140220 160-5692-1 RADIUM-226 3/4/2014 0.895 Yes Y 0.151 0.151 pci/g
LT-XC-020-6-8-20140220LR  160-5692-1LR ~ CESIUM-137 3/4/2014 -0.003057 Yes Y u U 0.00790  0.00790 pci/g
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR  COBALT-60 3/412014 -0.000159 Yes Y U U 0.00827 0.00827 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR ~ BISMUTH-214 3/4/2014 0.3664 Yes Y 0.0131 0.0131 pcifg
LT-XC-020-6-8-20140220LR  160-5692-1LR ~ PROTACTINIUM 231 3/4/2014 0.06257 Yes Y UF u 0.138 0.138 pci/g
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR ~ BISMUTH-212 3/4/2014 0.5963 Yes Y 0.0776 0.0776 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR ~ RADIUM-228 3/4/2014 0.5494 Yes Y 0.0229 0.0229 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  AMERICIUM-241 3/4/2014 0.003479 Yes Y u U 0.0182 0.0182 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  ACTINIUM 228 3/4/2014 0.5494 Yes Y 0.0229 0.0229 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  LEAD-210 3/4/2014 0.4502 Yes Y 0.147 0.147 pci/g
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR ~ LEAD-212 3/4/2014 0.5488 Yes Y 0.0127 0.0127 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR ~ POTASSIUM-40 3/4/2014 11.91 Yes Y 0.0748 0.0748 pcilg
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR  Protactinium 234 3/4/12014 1.423 Yes Y 0.749 0.749 pcifg
LT-XC-020-6-8-20140220LR  160-5692-1LR  RADIUM-226 3/4/2014 0.8809 Yes Y 0.138 0.138 pci/g
LT-XC-020-6-8-20140220LR  160-5692-1LR  THALLIUM-208 3/4/2014 0.1777 Yes Y 0.00598 0.00598 pcifg
LT-XC-020-6-8-20140220LR  160-5692-1LR  LEAD-214 3/4/2014 0.4179 Yes Y 0.0123 0.0123 pcilg
LT-XC-020-6-8-20140220LR ~ 160-5692-1LR ~ URANIUM-235 3/4/2014 0.03794 Yes Y 0.0322 0.0322 pcilg
LT-XC-020-6-8-20140220LR  160-5692-1LR  THORIUM-234 3/4/2014 0.4162 Yes Y 0.157 0.157 pcilg
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SDG: 16056921

Analytical Method  E®01.1

Sampl D Lab Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual FAnalgual RL MDL Units
LT-XC-020-6-8-20140220LR 160-5692-1LR URANIUM 3/4/2014 0.4162 Yes Y 0.157 0.157 pcilg
Analytical Method ~ E903.0

Sample D LabSample D  Chemical Name Anal Date  Result Report Detect labQual ValQual Hnalgual RL MDL Units
1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pei/l
FB027-20140220 160-5692-5 RADIUM-226 2/28/2014 -0.0255 Yes Y U U 0.202 0.202 pci/l
Analytical Method ~ E°04.0

Sample D Lab Sampie D Chemical Name Anal Date _ Rasult Report Detsct labQual ValQual Fnalqual  RL M Uniis
1601078671A 1601078671A RADIUM-228 3/3/2014 0.02661 Yes Y U U 0.286 0.286 pci/l
FB027-20140220 160-5692-5 RADIUM-228 3/3/12014 -0.102 Yes Y U U 0.366 0.366 peifl
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SDG: 16056971

Analytical Method A-01-R

Sampie D Lab Sampie @ Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalgual RL MDL__ Unmits
1601080191A 1601080181A THORIUM-228 3/5/2014 -0.04209 Yes Y U u 0.574 0.574 pci/l
1601080191A 1601080191A THORIUM-230 3/5/2014 0.006558 Yes Y U u 0.341 0.341 pci/l
1601080191A 1601080191A THORIUM 3/5/2014 0.1606 Yes Y U u 0.339 0.339 pci/l
1601080211A 1601080211A URANIUM 3/5/2014 0.009675 Yes Y U U 0.126 0.126 pci/l
1601080211A 1601080211A URANIUM-235 3/5/2014 -0.00517 Yes Y U U 0.126 0.126 peil
1601080211A 1601080211A URANIUM 233 AND 234 3/5/2014 0.07756 Yes Y U U 0.164 0.164 peill
1601080241A 1601080241A THORIUM 3/6/2014 0 Yes Y U U 0.0298 0.0298 pci/g
1601080241A 1601080241A THORIUM-228 3/6/2014 0.03541 Yes Y U U 0.0860 0.0860 pci/g
1601080241A 1601080241A THORIUM-230 3/6/2014 0.009356 Yes Y U U 0.0455 0.0455 pcilg
1601091971A 1601091971A URANIUM-235 3/12/2014 -0.002343 Yes Y U u 0.0569 0.0569 pci/g
1601091971A 1601091971A URANIUM 233 AND 234 3/12/2014 0.02636 Yes Y U U 0.0522 0.0522 pcilg
1601091971A 1601091971A URANIUM 3M12/2014 0.01816 Yes Y U U 0.0456 0.0456 pci/g
DUP028-20140224 160-5687-4 THORIUM-228 3/6/2014 0.472 Yes Y 0.105 0.105 pcilg
DUP028-20140224 160-5697-4 THORIUM 3/6/2014 0.576 Yes Y 0.0411 0.0411  pcilg
DUP028-20140224 160-5697-4 THORIUM-230 3/6/2014 0.561 Yes Y 0.0628 0.0628 pci/g
DUP028-20140224 160-5697-4 URANIUM 311212014 0.614 Yes Y 0.0483 0.0483 pcilg
DUP028-20140224 160-5697-4 URANIUM 233 AND 234 3/12/2014 0.59 Yes Y 0.0786 0.0786 pci/g
DUP028-20140224 160-5697-4 URANIUM-235 3/12/2014 0.0455 Yes Y u U 0.0753 0.0753 pci/g
FB029-20140224 160-5697-5 URANIUM-235 3/5/2014 -0.01 Yes Y U U 0.139 0.139 peifl
FB029-20140224 160-5697-5 URANIUM 233 AND 234 3/5/2014 -0.0201 Yes Y U U 0.139 0.139 pci/l
FB029-20140224 160-5697-5 URANIUM 3/5/2014 0.0643 Yes Y 0.0643 0.0643 pcill
FB029-20140224 160-5697-5 THORIUM-230 3/5/2014 0.128 Yes Y u U 0.132 0.132 pei/l
FB029-20140224 160-5697-5 THORIUM-228 3/5/2014 0.0882 Yes Y U U 0.105 0.105 pci/l
FB029-20140224 160-5697-5 THORIUM 3/5/2014 -0.0282 Yes Y u U 0.161 0.161 pcill
LT-C-060-6-8-20140224 160-5697-1 THORIUM-228 3/6/2014 0.388 Yes Y 0.109 0.109 pcilg
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SDG: 16056971

Analytical Method A-01-R

Sample D Lab Sample D Chemical Name Anal Dats _ Result Report  Detsct LabQual ValQual Fnalqual AL MDL  Units
LT-C-060-6-8-20140224 160-5697-1 THORIUM-230 3/6/2014 0.273 Yes Y 0.0372 0.0372 pcilg
LT-C-060-6-8-20140224 160-5697-1 THORIUM 3/6/2014 0.394 Yes Y 0.0370 0.0370 pci/g
LT-C-060-6-8-20140224 160-5697-1 URANIUM-235 3/12/2014 0.0351 Yes Y U U 0.0694 0.0694 pci/g
LT-C-060-6-8-20140224 160-5697-1 URANIUM 233 AND 234 3/12/2014 0.581 Yes Y 0.0695 0.0695 pci/g
LT-C-060-6-8-20140224 160-5697-1 URANIUM 3/12/2014 0.418 Yes Y 0.0322 0.0322 pcilg
LT-G-028-8-10-20140224 160-5697-2 THORIUM-228 3/6/12014 1.01 Yes Y 0.118 0.118 pci/g
LT-G-028-8-10-20140224 160-5697-2 THORIUM-230 3/6/2014 0.953 Yes Y 0.0682 0.0682 pcilg
LT-G-028-8-10-20140224 160-5697-2 THORIUM 3/6/2014 0.805 Yes Y 0.0679 0.0679 pci/g
LT-G-028-8-10-20140224 160-5697-2 URANIUM-235 3/12/2014 0.0398 Yes Y 0.0398 0.0398 pcilg
LT-G-028-8-10-20140224 160-5697-2 URANIUM 233 AND 234 3/12/2014 0.776 Yes Y 0.0725 0.0725 pcilg
LT-G-028-8-10-20140224 160-5697-2 URANIUM 3/12/2014 0.72 Yes Y 0.0756 0.0756  pcilg
LT-G-029-4-6-20140224 160-5697-3 THORIUM-230 3/6/2014 0.81 Yes Y 0.0658 0.0658 pcilg
LT-G-029-4-6-20140224 160-5697-3 THORIUM 3/6/2014 0.763 Yes Y 0.0378 0.0378 pcilg
LT-G-029-4-6-20140224 160-5697-3 THORIUM-228 3/6/2014 0.705 Yes Y 0.121 0.121 pcilg
LT-G-029-4-6-20140224 160-5697-3 URANIUM 233 AND 234 3/12/2014 0.407 Yes Y 0.0573 0.0573 pcilg
LT-G-029-4-6-20140224 160-5697-3 URANIUM 3/12/2014 0.507 Yes Y 0.0572 0.0572 pcilg
LT-G-029-4-6-20140224 160-5697-3 URANIUM-235 3/12/2014 -0.0047 Yes Y U U 0.0651 0.0651 pcilg
Analytical Method  ES01.1

Sample D Lab Sampie D Ghemical Name Anal Date  Result Report Detect LabQual VaiQual Hnalgqual Rl ML Units
1601078771A 1601078771A AMERICIUM-241 2/28/2014 6.511 Yes Y 5.57 557 pcill

1601078771A 1601078771A BISMUTH-214 2/28/2014 2.846 Yes Y U U 10.3 10.3 pcifl

1601078771A 1601078771A CESIUM-137 2/28/2014 1.815 Yes Y U U 3.47 3.47 pcill

1601078771A 1601078771A ACTINIUM 228 2/28/2014 9.046 Yes Y U U 1.2 11.2 pci/l

1601078771A 1601078771A BISMUTH-212 2/28/2014 0 Yes Y U U 43.0 43.0 pci/l
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SDG: 16056971

Analytical Method  ES01.1

Sampie D Lab Sampie @ Chemical Name Anal Dats _ Result Report Detect LabQual ValQual Fnsimual RL MDL  Units
1601078771A 1601078771A COBALT-60 2/28/2014 -0.1425 Yes Y U U 3.89 3.89 peifl

1601078771A 1601078771A LEAD-212 2/28/2014 -1.979 Yes Y U U 7.23 7.23 peill

1601078771A 1601078771A LEAD-214 2/28/2014 -1.771 Yes Y U U 9.05 9.05 pei/l

1601078771A 1601078771A POTASSIUM-40 2/28/2014 -51.2 Yes Y U U 61.2 61.2 pci/l

1601078771A 1601078771A Protactinium 234 2/28/2014 45 Yes Y U U 486 486 pci/l

1601078771A 1601078771A PROTACTINIUM 231 2/28/2014 8.099 Yes Y U U 110 110 pci/l

1601079551A 1601079551A COBALT-60 3/4/2014 0.0001524 Yes Y U U 0.00380 0.00380 pci/g
1601079551A 1601079551A LEAD-212 3/4/2014 0.002962 Yes Y U U 0.00703 0.00703 pcilg
1601079551A 1601079551A LEAD-210 3/4/12014 0.03886 Yes Y U U 0.0865 0.0865 pcilg
1601079551A 1601079551A POTASSIUM-40 3/4/2014 0 Yes Y U U 0.0805 0.0805 pcilg
1601079551A 1601079551A URANIUM-235 3/4/2014 0.01139 Yes Y U U 0.0177 0.0177 pcilg
1601079551A 1601079551A PROTACTINIUM 231 3/4/2014 0.01801 Yes Y U U 0.100 0.100 pci/lg
1601079551A 1601079551A RADIUM-226 3/4/2014 -0.00556 Yes Y U U 0.0812 0.0812 pcilg
1601079551A 1601079551A Protactinium 234 3/4/2014 -0.13 Yes Y U U 0.764 0.764 pcilg
1601079551A 1601079551A THORIUM-234 3/4/2014 0.03113 Yes Y U U 0.0779 0.0779 pcilg
1601079551A 1601079551A RADIUM-228 3/4/2014 0.009706 Yes Y U U 0.0166 0.0166 pcilg
1601079551A 1601079551A CESIUM-137 3/4/2014 0.000407 Yes Y U U 0.00381 0.00381 pcilg
1601079551A 1601079551A LEAD-214 3/4/2014 0.005871 Yes Y U U 0.00780 0.00780 pcilg
1601079551A 1601079551A BISMUTH-214 3/4/12014 0.003687 Yes Y U U 0.0113 0.0113 pci/g
1601079551A 1601079551A URANIUM 3/4/12014 0.03113 Yes Y U U 0.0779 0.0779 pcilg
1601079551A 1601079551A BISMUTH-212 3/4/2014 0.01583 Yes Y U U 0.0505 0.0505 pcilg
1601079551A 1601079551A AMERICIUM-241 3/4/2014 0.001496 Yes Y U U 0.00603 0.00603 pcilg
1601079551A 1601079551A THALLIUM-208 3/4/2014 0.003029 Yes Y U U 0.00480 0.00480 pcilg
1601079551A 1601079551A ACTINIUM 228 3/4/12014 0.009706 Yes Y U U 0.0166 0.0166 pcilg
DUP028-20140224 160-5697-4 THORIUM-234 3/5/2014 0.301 Yes Y 0.129 0.129 pci/g
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SDG: 16056971

Analytical Method  E901.1

Sample D Lab Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalgual RL MDpL  Units
DUP028-20140224 160-5697-4 URANIUM 3/5/2014 0.301 Yes Y 0.129 0.129 pci/g
DUP028-20140224 160-5697-4 LEAD-212 3/5/2014 0.306 Yes Y 0.0109 0.0109 pci/g
DUP028-20140224 160-5697-4 LEAD-214 3/5/2014 0.309 Yes Y 0.0132 0.0132 pcilg
DUP028-20140224 160-5697-4 URANIUM-235 3/5/2014 0.05 Yes Y 0.0344 0.0344 pci/g
DUP028-20140224 160-5697-4 POTASSIUM-40 3/5/2014 79 Yes Y 0.0872 0.0872 pcilg
DUP028-20140224 160-5697-4 PROTACTINIUM 231 3/5/2014 0.157 Yes Y U U 0.194 0.194 pci/g
DUP028-20140224 160-5697-4 Protactinium 234 3/5/2014 0.93 Yes Y 0.734 0.734 pci/g
DUP028-20140224 160-5697-4 RADIUM-226 3/5/2014 0.727 Yes Y 0.146 0.146 pci/g
DUP028-20140224 160-5697-4 RADIUM-228 3/5/2014 0.296 Yes Y 0.0238 0.0238 pcil/g
DUP028-20140224 160-5697-4 ACTINIUM 228 3/5/12014 0.296 Yes Y 0.0238 0.0238 pci/g
DUP028-20140224 160-5697-4 LLEAD-210 3/5/2014 0.326 Yes Y 0.133 0.133 pci/g
DUP028-20140224 160-5697-4 BISMUTH-214 3/5/2014 0.274 Yes Y 0.0147 0.0147 pcilg
DUP028-20140224 160-5697-4 BISMUTH-212 3/5/2014 0.302 Yes Y 0.0717 0.0717  pcilg
DUP028-20140224 160-5697-4 THALLIUM-208 3/5/2014 0.106 Yes Y 0.00760 0.00760 pci/g
FB029-20140224 160-5697-5 Protactinium 234 2/28/2014 221 Yes Y U U 504 504 pcifl

FB029-20140224 160-5697-5 PROTACTINIUM 231 2/28/2014 24.5 | Yes Y U U 103 103 pci/l

FB029-20140224 160-5697-5 LEAD-214 2/28/2014 -3.34 Yes Y U U 11.3 1.3 pci/l

FB029-20140224 160-5697-5 POTASSIUM-40 2/28/2014 446 Yes Y U U 71.3 71.3 pci/l

FB029-20140224 160-5697-5 ACTINIUM 228 2/28/2014 11.5 Yes Y U U 134 13.4 pcifl

FB029-20140224 160-5697-5 BISMUTH-214 2/28/2014 9.64 Yes Y U U 10.3 103 pcifl

FB029-20140224 160-5697-5 LEAD-212 2/28/2014 1.35 Yes Y U U 7.85 7.85 pei/l

FB029-20140224 160-5697-5 CESIUM-137 2/28/2014 0.118 Yes Y U U 4.29 4.29 pcifl

FB029-20140224 160-5697-5 BISMUTH-212 2/28/2014 30.4 Yes Y U U 48.1 481 pci/l

LT-C-060-6-8-20140224 160-5697-1 RADIUM-226 3/5/2014 0.701 Yes Y 0.136 0.136 pci/g
LT-C-060-6-8-20140224 160-5697-1 BISMUTH-214 3/5/2014 0.269 Yes Y 0.0129 0.0129 pci/g

Page 38 of 60



SDG: 16056971

Analytical Method E901.1

Sample D Lab Sample D Chemical Name Anal Date  Result Report Deteci LabQual VaiQual Fnalgual RL ML Units
L.T-C-060-6-8-20140224 160-5697-1 URANIUM-235 3/5/2014 0.0542 Yes Y 0.0304 0.0304 pcilg
LT-C-060-6-8-20140224 160-5697-1 URANIUM 3/5/2014 0.356 Yes Y 0.147 0.147 pci/g
LT-C-060-6-8-20140224 160-5697-1 LEAD-214 3/5/2014 0.309 Yes Y 0.0134 0.0134 pcilg
LT-C-060-6-8-20140224 160-5697-1 LEAD-212 3/5/2014 0.31 Yes Y 0.0113 0.0113 pcilg
LT-C-060-6-8-20140224 160-5697-1 PROTACTINIUM 231 3/5/2014 -0.101 Yes Y 0.168 0.168 pcilg
LT-C-060-6-8-20140224 160-5697-1 LEAD-210 3/5/2014 0.284 Yes Y 0.136 0.136 pci/g
LT-C-060-6-8-20140224 160-5697-1 BISMUTH-212 3/5/2014 0.366 Yes Y 0.0784 0.0784 pcilg
LT-C-060-6-8-20140224 160-5697-1 THORIUM-234 3/5/2014 0.356 Yes Y 0.147 0.147 pci/g
LT-C-060-6-8-20140224 160-5697-1 THALLIUM-208 3/5/12014 0.108 Yes Y 0.00664 0.00664 pcilg
LT-C-060-6-8-20140224 160-5697-1 RADIUM-228 3/5/2014 0.355 Yes Y 0.0227 0.0227 pcilg
LT-C-060-6-8-20140224 160-5697-1 ACTINIUM 228 3/5/2014 0.355 Yes Y 0.0227 0.0227 pcilg
LT-C-060-6-8-20140224 160-5697-1 Protactinium 234 3/5/2014 1.24 Yes Y 0.720 0.720 pcilg
LT-C-060-6-8-20140224 160-5697-1 POTASSIUM-40 3/5/2014 12.1 Yes Y 0.0741 0.0741 pcilg
L. T-G-028-8-10-20140224 160-5697-2 BISMUTH-212 3/7/2014 1.51 Yes Y 0.215 0.215 pci/g
LT-G-028-8-10-20140224 160-5697-2 ACTINIUM 228 3/7/2014 1.39 Yes Y 0.0629 0.0628 pcifg
LT-G-028-8-10-20140224 160-5697-2 BISMUTH-214 3/7/2014 1.04 Yes Y 0.0389 0.0389 pcilg
LT-G-028-8-10-20140224 160-5697-2 LEAD-210 3/7/2014 1.04 Yes Y 0.319 0.319 pci/g
LT-G-028-8-10-20140224 160-5697-2 LEAD-212 3/7/12014 1.41 Yes Y 0.0292 0.0292 pcilg
LT-G-028-8-10-20140224 160-5697-2 LEAD-214 3/7/2014 1.16 Yes Y 0.0351 0.0351 pcifg
LT-G-028-8-10-20140224 160-5697-2 POTASSIUM-40 3/7/2014 20.7 Yes Y 0.188 0.188 pcilg
LT-G-028-8-10-20140224 160-5697-2 PROTACTINIUM 231 3/7/2014 -0.521 Yes Y 0.535 0.535 pci/g
LT-G-028-8-10-20140224 160-5697-2 Protactinium 234 3/7/2014 3.24 Yes Y 2.19 219 pcilg
LT-G-028-8-10-20140224 160-5697-2 RADIUM-226 37712014 2.61 Yes Y 0.350 0.350 pcilg
LT-G-028-8-10-20140224 160-5697-2 RADIUM-228 3/7/2014 1.39 Yes Y 0.0629 0.0629 pcilg
LT-G-028-8-10-20140224 160-5697-2 THALLIUM-208 3/7/2014 0.476 Yes Y 0.0214 0.0214 pcilg
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SDG: 16056971

Analytical Methed E©01.1

Sampie D Lab Sampie D Chemical Name Anal Dats  Resuit Report  Detect LabQual ValQual Analgual RL MDL Units
LT-G-028-8-10-20140224 160-5697-2 THORIUM-234 3/7/12014 1.48 Yes Y 0.372 0.372 pcilg
LT-G-028-8-10-20140224 160-5697-2 URANIUM-235 3/7/2014 0.109 Yes Y 0.0799 0.0799 pcilg
LT-G-028-8-10-20140224 160-5697-2 URANIUM 3/7/2014 1.48 Yes Y 0.372 0.372 pcifg
LT-G-029-4-6-20140224 160-5697-3 URANIUM-235 3/7/2014 0.0595 Yes Y 0.0443 0.0443 pcilg
LT-G-029-4-6-20140224 160-5697-3 POTASSIUM-40 3/7/2014 13.1 Yes Y 0.110 0.110 pcilg
LT-G-029-4-6-20140224 160-5697-3 URANIUM 3/7/2014 0.959 Yes Y 0.221 0.221 pcilg
LT-G-029-4-6-20140224 160-5697-3 THALLIUM-208 3/7/2014 0.296 Yes Y 0.00995 0.00985 pcilg
LT-G-029-4-6-20140224 160-5697-3 RADIUM-228 3/7/12014 0.918 Yes Y 0.0336 0.0336 pcilg
LT-G-029-4-6-20140224 160-5697-3 RADIUM-226 3/7/2014 1.94 Yes Y 0.210 0.210 pcilg
LT-G-029-4-6-20140224 160-5697-3 THORIUM-234 3/7/2014 0.959 Yes Y 0.221 0.221 pcilg
LT-G-029-4-6-20140224 160-5697-3 PROTACTINIUM 231 3/7/2014 -0.239 Yes Y ] U 0.274 0.274 pcilg
LT-G-029-4-6-20140224 160-5697-3 LEAD-214 3/7/2014 0.847 Yes Y 0.0205 0.02056 pcilg
LT-G-029-4-6-20140224 160-5697-3 LEAD-212 3/7/2014 0.927 Yes Y 0.0183 0.0183 pci/g
LT-G-029-4-6-20140224 160-5697-3 LEAD-210 3/7/12014 0.857 Yes Y 0.202 0.202 pci/g
LT-G-029-4-6-20140224 160-5697-3 BISMUTH-214 3/7/2014 0.737 Yes Y 0.0183 0.0183 pcilg
LT-G-029-4-6-20140224 160-5697-3 BISMUTH-212 3/7/2014 1.01 Yes Y 0.125 0.125 pcilg
LT-G-029-4-6-20140224 160-5697-3 ACTINIUM 228 3/7/12014 0.918 Yes Y 0.0336 0.0336 pci/g
LT-G-029-4-6-20140224 160-5697-3 Protactinium 234 3/7/2014 1.21 Yes Y U U 1.24 1.24 pci/g
Analytical Method  E©03.0

Sampie D Lab Sample @ Chemical Name Anal Date  Result Report  Detect labQual ValQual Analgual RL MDL Units
1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 peill
FB029-20140224 160-5697-5 RADIUM-226 2/28/2014 0.136 Yes Y U U 0.197 0.197 pcifl
Analytical Mgthod ~ E904.0

Sampie D Lab Sampie D Chemical Name Anal Dats  Result Report Detect LabQual ValQual Analgqual RL MDL Units
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SDG: 16056971

Analytical Method  E904.0

Sampie D Lab Sampie @ Chemical Name Anal Date  Result Report Detect LabQuai ValQual Hnalqual RL ML Units
1601078671A 1601078671A  RADIUM-228 3/3/2014 0.02661 Yes Y u U 0286 0286  pcil
FB029-20140224 160-5697-5 RADIUM-228 3/3/2014 0.155 Yes Y U U 0383 0383  pcill
FB029-20140224LR 160-5697-5LR  RADIUM-228 3/3/2014 0.4336 Yes Y 0365 0365 pcil
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SDG: 16057031

Analytical Method A-01-R

Sampie D Lab Sample D Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalpual RL MDL  Units
1601080191A 1601080191A THORIUM-230 3/5/12014 0.006558 Yes Y U U 0.341 0.341 pci/l
1601080191A 1601080191A THORIUM 3/5/12014 0.1606 Yes Y U U 0.339 0.339 pci/l
1601080191A 1601080191A THORIUM-228 3/5/2014 -0.04209 Yes Y U U 0.574 0.574 peifl
1601080211A 1601080211A URANIUM 233 AND 234 3/5/2014 0.07756 Yes Y U U 0.164 0.164 pcil
1601080211A 1601080211A URANIUM 3/5/2014 0.009675 Yes Y U u 0.126 0.126 pci/l
1601080211A 1601080211A URANIUM-235 3/5/2014 -0.00517 Yes Y U U 0.126 0.126 pci/l
1601080241A 1601080241A THORIUM 3/6/2014 0 Yes Y U U 0.0298 0.0298 pcilg
1601080241A 1601080241A THORIUM-228 3/6/2014 0.03541 Yes Y U U 0.0860 0.0860 pcilg
1601080241A 1601080241A THORIUM-230 3/6/2014 0.009356 Yes Y U U 0.0455 0.0455 pcilg
1601091971A 1601091971A URANIUM 3/12/2014 0.01816 Yes Y U U 0.0456 0.0456  pci/g
1601091971A 1601091971A URANIUM-235 3/12/2014 -0.002343 Yes Y U U 0.0569 0.0569 pcifg
1601091971A 1601091971A URANIUM 233 AND 234 3/12/2014 0.02636 Yes Y U U 0.0522 0.0522 pcilg
CC-C-048-2-4-20140221 160-5703-1 THORIUM-230 3/6/2014 0.359 Yes Y 0.0679 0.0679 pci/g
CC-C-048-2-4-20140221 160-5703-1 THORIUM-228 3/6/2014 0.383 Yes Y 0.0637 0.0637 pcifg
CC-C-048-2-4-20140221 160-5703-1 THORIUM 3/6/2014 0.317 Yes Y 0.0575 0.0575 pcilg
CC-C-048-2-4-20140221 160-5703-1 URANIUM-235 3/12/2014 0.0193 Yes Y U U 0.0763 0.0763 pcilg
CC-C-048-2-4-20140221 160-5703-1 URANIUM 233 AND 234 3/12/2014 0.398 Yes Y 0.0733 0.0733 pcilg
CC-C-048-2-4-20140221 160-5703-1 URANIUM 3/12/2014 0.371 Yes Y 0.0795 0.0795 pcifg
CC-C-050-0-2-20140221 160-5703-2 THORIUM-230 3/6/2014 0.408 Yes Y 0.0548 0.0548 pci/g
CC-C-050-0-2-20140221 160-5703-2 THORIUM-228 3/6/2014 0.269 Yes Y 0.106 0.106 pcilg
CC-C-050-0-2-20140221 160-5703-2 THORIUM 3/6/2014 0.297 Yes Y 0.0546 0.0546 pcilg
CC-C-050-0-2-20140221 160-5703-2 URANIUM 233 AND 234 3/12/2014 0.612 Yes Y 0.0773 0.0773 pcilg
CC-C-050-0-2-20140221 160-5703-2 URANIUM 3/12/2014 0.558 Yes Y 0.0594 0.0594 pci/g
CC-C-050-0-2-20140221 160-5703-2 URANIUM-235 3/12/2014 0.0342 Yes Y U U 0.0676 0.0676 pci/g
FB028-20140221 160-5703-5 URANIUM-235 3/5/12014 0 Yes Y U U 0.0777 0.0777 pcifl
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SDG: 16057031

Analytical Methed A-01-R

Sampie D Lab Sample D Chemical Name Anal Date _ Resuli Report Detect LabQual ValQual Fnalgual RL MDL __ Units
FB028-20140221 160-5703-5 URANIUM 233 AND 234 3/5/2014 -0.0026 Yes Y U u 0.142 0.142 pci/l

FB028-20140221 160-5703-5 URANIUM 3/5/2014 0.0143 Yes Y U U 0.148 0.148 peill

FB028-20140221 160-5703-5 THORIUM-230 3/6/2014 0.237 Yes Y 0.151 0.151 pci/l

FB028-20140221 160-5703-5 THORIUM 3/5/12014 -0.00873 Yes Y U u 0.121 0.121 pcifl

FB028-20140221 160-5703-5 THORIUM-228 3/5/12014 0.057 Yes Y U U 0.228 0.228 pci/l

LT-G-026-4-6-20140221 160-5703-3 THORIUM 3/6/12014 0.348 Yes Y 0.0549 0.0549  pcilg
LT-G-026-4-6-20140221 160-5703-3 THORIUM-228 3/6/12014 0.481 Yes Y 0.0858 0.0858 pcilg
LT-G-026-4-6-20140221 160-5703-3 THORIUM-230 3/6/2014 0.408 Yes Y 0.0630 0.0630 pcilg
LT-G-026-4-6-20140221 160-5703-3 URANIUM 3/12/2014 0.258 Yes Y 0.0719 0.0719 pcilg
LT-G-026-4-6-20140221 160-5703-3 URANIUM 233 AND 234 3/12/2014 0.193 Yes Y 0.0773 0.0773 pcilg
LT-G-026-4-6-20140221 160-5703-3 URANIUM-235 3/12/2014 0.0384 Yes Y U U 0.0896 0.0896 pcilg
LT-G-027-8-10-20140221 160-5703-4 THORIUM 3/6/12014 0.481 Yes Y 0.0352 0.0352 pcifg
LT-G-027-8-10-20140221 160-5703-4 THORIUM-230 3/6/2014 0.257 Yes Y 0.0536 0.0536 pcifg
LT-G-027-8-10-20140221 160-5703-4 THORIUM-228 3/6/2014 0.335 Yes Y 0.0872 0.0872 pcilg
LT-G-027-8-10-20140221 160-5703-4 URANIUM-235 3/12/2014 0.022 Yes Y U u 0.0704 0.0704 pcifg
LT-G-027-8-10-20140221 160-5703-4 URANIUM 3/12/2014 0.635 Yes Y 0.0618 0.0618 pcilg
LT-G-027-8-10-20140221 160-5703-4 URANIUM 233 AND 234 3/12/2014 0.644 Yes Y 0.0861 0.0861 pci/g
Analytical Method ~ ES01.1

Sample D Lah Sampiel  Chemical Name Anal Date _ Result Report Detect labQual ValQual Findlqual RL MDL _ Units
1601078771A 1601078771A PROTACTINIUM 231 2/28/2014 8.099 Yes Y U U 110 110 peifl

1601078771A 1601078771A Protactinium 234 2/28/2014 45 Yes Y U U 486 486 pci/l

1601078771A 1601078771A AMERICIUM-241 2/28/2014 6.511 Yes Y 5.57 5.57 pci/l

1601078771A 1601078771A BISMUTH-212 21282014 0 Yes Y U U 43.0 43.0 pci/l

1601078771A 1601078771A BISMUTH-214 2/28/2014 2.846 Yes Y U U 10.3 10.3 pci/l
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SDG: 16057031

Analytical Method  E©01.1

Sample D Lab Sampie D Chemical Name Anal Date _ Rasult Report Detect LabQual ValQual Fnalgual RL MDL _ Units
1601078771A 1601078771A CESIUM-137 2/28/2014 1.815 Yes Y U U 3.47 3.47 pcifl

1601078771A 1601078771A COBALT-60 2/28/2014 -0.1425 Yes Y U U 3.89 3.89 pci/l

1601078771A 1601078771A LEAD-212 2/28/2014 -1.979 Yes Y U U 7.23 7.23 peifl

1601078771A 1601078771A POTASSIUM-40 2/28/2014 -51.2 Yes Y U U 61.2 61.2 pci/l

1601078771A 1601078771A LEAD-214 2/28/2014 -1.771 Yes Y W) U 9.05 9.05 pci/l

1601078771A 1601078771A ACTINIUM 228 2/28/2014 9.046 Yes Y U U 11.2 11.2 pci/l

1601079551A 1601079551A PROTACTINIUM 231 3/4/2014 0.01801 Yes Y U U 0.100 0.100 pcilg
1601079551A 1601079551A Protactinium 234 3/4/2014 -0.13 Yes Y U U 0.764 0.764 pcilg
1601079551A 1601079551A RADIUM-226 3/4/2014 -0.00556 Yes Y U U 0.0812 0.0812 pci/g
1601079551A 1601079551A RADIUM-228 3/4/2014 0.009706 Yes Y U U 0.0166 0.0166 pci/g
1601079551A 1601079551A THALLIUM-208 3/4/2014 0.003029 Yes Y U U 0.00480 0.00480 pcilg
1601079551A 1601079551A POTASSIUM-40 3/4/2014 0 Yes Y U U 0.0805 0.0805 pci/g
1601079551A 1601079551A URANIUM 3/4/2014 0.03113 Yes Y U U 0.0779 0.0779 pcifg
1601079551A 1601079551A BISMUTH-214 3/4/2014 0.003687 Yes Y U U 0.0113 0.0113 pcilg
1601079551A 1601079551A URANIUM-235 3/4/2014 0.01139 Yes Y U U 0.0177 0.0177 pcilg
1601079551A 1601079551A THORIUM-234 3/4/2014 0.03113 Yes Y U U 0.0779 0.0779 pcilg
1601079551A 1601079551A LEAD-214 3/4/2014 0.005871 Yes Y U U 0.00780 0.00780 pcilg
1601079551A 1601079551A LEAD-212 3/4/2014 0.002962 Yes Y U U 0.00703 0.00703 pcilg
1601079551A 1601079551A LEAD-210 3/4/2014 0.03886 Yes Y U U 0.0865 0.0865 pci/g
1601079551A 1601079551A CESIUM-137 3/4/2014 0.000407 Yes Y U u 0.00381 0.00381 pci/g
1601079551A 1601079551A BISMUTH-212 3/4/2014 0.01583 Yes Y U U 0.0505 0.0505 pcilg
1601079551A 1601079551A AMERICIUM-241 3/4/2014 0.001496 Yes Y U U 0.00603 0.00603 pci/g
1601079551A 1601079551A ACTINIUM 228 3/4/2014 0.009706 Yes Y U U 0.0166 0.0166 pcilg
1601079551A 1601079551A COBALT-60 3/4/2014 0.0001524 Yes Y U U 0.00380 0.00380 pcilg
CC-C-048-2-4-20140221 160-5703-1 LEAD-212 3/5/2014 0.498 Yes Y 0.00955 0.00955 pcilg
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SDG: 16057031

Analytical Methed  ES01.1

Sampie D Lab Sampie D Chemical Name Anal Date  Result Report Detsct labQual ValQual Fnalgual RL MOL  Units
CC-C-048-2-4-20140221 160-5703-1 URANIUM-235 3/5/2014 0.0306 Yes Y U U 0.0347 0.0347 pcilg
CC-C-048-2-4-20140221 160-5703-1 ACTINIUM 228 3/5/2014 0.459 Yes Y 0.0181 0.0181 pcilg
CC-C-048-2-4-20140221 160-5703-1 LEAD-210 3/5/2014 0.407 Yes Y 0.128 0.128 pcilg
CC-C-048-2-4-20140221 160-5703-1 BISMUTH-214 3/5/2014 0.326 Yes Y 0.0110 0.0110 pci/g
CC-C-048-2-4-20140221 160-5703-1 BISMUTH-212 3/5/12014 0.546 Yes Y 0.0749 0.0749 pcilg
CC-C-048-2-4-20140221 160-5703-1 URANIUM 3/5/2014 0.475 Yes Y 0.144 0.144 pcilg
CC-C-048-2-4-20140221 160-5703-1 LEAD-214 3/5/2014 0.375 Yes Y 0.0130 0.0130 pcilg
CC-C-048-2-4-20140221 160-5703-1 PROTACTINIUM 231 3/5/2014 -0.202 Yes Y U u 0.183 0.183 pcilg
CC-C-048-2-4-20140221 160-5703-1 Protactinium 234 3/5/2014 0.24 Yes Y U U 0.696 0.696 pcilg
CC-C-048-2-4-20140221 160-5703-1 RADIUM-226 3/5/2014 0.805 Yes Y 0.143 0.143 pcifg
CC-C-048-2-4-20140221 160-5703-1 RADIUM-228 3/5/2014 0.459 Yes Y 0.0181 0.0181 pcilg
CC-C-048-2-4-20140221 160-5703-1 THALLIUM-208 3/5/12014 0.151 Yes Y 0.00705 0.00705 pcilg
CC-C-048-2-4-20140221 160-5703-1 THORIUM-234 3/5/2014 0.475 Yes Y 0.144 0.144 pcilg
CC-C-048-2-4-20140221 160-5703-1 POTASSIUM-40 3/5/2014 6.09 Yes Y 0.0735 0.0735 pcilg
CC-C-050-0-2-20140221 160-5703-2 RADIUM-228 3/6/2014 0.705 Yes Y 0.0273 0.0273 pcilg
CC-C-050-0-2-20140221 160-5703-2 URANIUM 3/6/2014 0.634 Yes Y 0.172 0.172 pcilg
CC-C-050-0-2-20140221 160-5703-2 THORIUM-234 3/6/2014 0.634 Yes Y 0.172 0.172 pci/g
CC-C-050-0-2-20140221 160-5703-2 THALLIUM-208 3/6/2014 0.246 Yes Y 0.00834 0.00834 pcilg
CC-C-050-0-2-20140221 160-5703-2 Protactinium 234 3/6/12014 0.814 Yes Y U U 1.23 1.23 pcilg
CC-C-050-0-2-20140221 160-5703-2 PROTACTINIUM 231 3/6/2014 -0.356 Yes Y U u 0.236 0.236 pcilg
CC-C-050-0-2-20140221 160-5703-2 POTASSIUM-40 3/6/2014 11.5 Yes Y 0.0821 0.0821 pcilg
CC-C-050-0-2-20140221 160-5703-2 LEAD-214 3/6/2014 0.608 Yes Y 0.0154 0.0154 pcilg
CC-C-050-0-2-20140221 160-5703-2 ACTINIUM 228 3/6/2014 0.705 Yes Y 0.0273 0.0273 pcilg
CC-C-050-0-2-20140221 160-5703-2 BISMUTH-212 3/6/2014 0.809 Yes Y 0.0865 0.0865 pcilg
CC-C-050-0-2-20140221 160-5703-2 LEAD-212 3/6/2014 0.774 Yes Y 0.0118 0.0118 pci/g
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SDG: 16057031

Analytical Method =~ E901.1

Sample D LabSampield  Chemical Name Anal Dats  Result Report Detect labQual ValQual Andlqual Rl MDL__ Units
CC-C-050-0-2-20140221 160-5703-2 LEAD-210 3/6/2014 0.564 Yes Y 0.156 0.156 pci‘g
CC-C-050-0-2-20140221 160-5703-2 BISMUTH-214 3/6/2014 0.546 Yes Y 0.0165 0.0165 pcilg
CC-C-050-0-2-20140221 160-5703-2 RADIUM-226 3/6/2014 1.39 Yes Y 0.154 0.154 pcilg
CC-C-050-0-2-20140221 160-5703-2 URANIUM-235 3/6/2014 0.0331 Yes Y U U 0.0358 0.0358 pci/g
FB028-20140221 160-5703-5 BISMUTH-212 3/7/2014 8.75 Yes Y u U 441 441 pci/l
FB028-20140221 160-5703-5 POTASSIUM-40 3/7/2014 17.4 Yes Y U U 69.7 69.7 peif
FB028-20140221 160-5703-5 LEAD-214 3/7/2014 8.23 Yes Y U U 10.3 10.3 pcil
FB028-20140221 160-5703-5 LEAD-212 3/7/2014 7.57 Yes Y U U 9.35 9.35 pcil
FB028-20140221 160-5703-5 BISMUTH-214 31712014 7.01 Yes Y u U 11.4 11.4 pcifl
FB028-20140221 160-5703-5 ACTINIUM 228 3/7/2014 221 Yes Y 9.62 9.62 pcifl
FB028-20140221 160-5703-5 Protactinium 234 3/7/12014 664 Yes Y 391 39 pcifl
FB028-20140221 160-5703-5 PROTACTINIUM 231 3/7/2014 242 Yes Y u U 99.7 99.7 pei/l
FB028-20140221 160-5703-5 CESIUM-137 3/7/12014 0.00167 Yes Y U U 3.61 3.61 pcill
LT-G-026-4-6-20140221 160-5703-3 POTASSIUM-40 3/7/2014 6.74 Yes Y 0.0784 0.0784 pci/g
LT-G-026-4-6-20140221 160-5703-3 URANIUM 3/7/12014 0.453 Yes Y 0.147 0.147 pcilg
LT-G-026-4-6-20140221 160-5703-3 ACTINIUM 228 3/7/12014 0.483 Yes Y 0.0193 0.0193 pcifg
LT-G-026-4-6-20140221 160-5703-3 BISMUTH-212 3/7/2014 0.521 Yes Y 0.0675 0.0675 pcilg
LT-G-026-4-6-20140221 160-5703-3 BISMUTH-214 3/7/2014 0.382 Yes Y 0.0126 0.0126  pci/g
LT-G-026-4-6-20140221 160-5703-3 LEAD-210 3/7/12014 0.427 Yes Y 0.141 0.141 pci/g
LT-G-026-4-6-20140221 160-5703-3 LEAD-212 3/7/12014 0.5 Yes Y 0.0103 0.0103 pci/g
LT-G-026-4-6-20140221 160-5703-3 LEAD-214 3/7/2014 0.415 Yes Y 0.0136 0.0136 pcifg
LT-G-026-4-6-20140221 160-5703-3 PROTACTINIUM 231 3/7/12014 -0.124 Yes Y U u 0.189 0.189 pcilg
LT-G-026-4-6-20140221 160-5703-3 Protactinium 234 3/7/2014 0.611 Yes Y U U 0.846 0.846 pcilg
LT-G-026-4-6-20140221 160-5703-3 RADIUM-226 3/7/2014 0.821 Yes Y 0.132 0.132 pci/g
LT-G-026-4-6-20140221 160-5703-3 RADIUM-228 3/7/2014 0.483 Yes Y 0.0193 0.0193 pci/g
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SDG: 16057031

Analytical Method  E901.1

Sampie D Lab Sampis D Chamical Name Anal Dats__ Result Report  Detsct LabQual ValQual FAnalmal Rl MDL _ Units
LT-G-026-4-6-20140221 160-5703-3 THORIUM-234 3/7/12014 0.453 Yes Y 0.147 0.147 pci/g
LT-G-026-4-6-20140221 160-5703-3 THALLIUM-208 3/7/2014 0.151 Yes Y 0.00672 0.00672 pcilg
LT-G-026-4-6-20140221 160-5703-3 URANIUM-235 3/7/2014 0.0327 Yes Y 0.0292 0.0292 pcilg
LT-G-027-8-10-20140221 160-5703-4 LEAD-212 3/10/2014 0.625 Yes Y 0.0163 0.0163 pci/g
LT-G-027-8-10-20140221 160-5703-4 LEAD-210 3/10/2014 0.559 Yes Y 0.197 0.197 pci/g
LT-G-027-8-10-20140221 160-5703-4 POTASSIUM-40 3/10/2014 10.4 Yes Y 0.0942 0.0942 pcilg
LT-G-027-8-10-20140221 160-5703-4 THORIUM-234 3/10/2014 0.816 Yes Y 0.200 0.200 pci/g
LT-G-027-8-10-20140221 160-5703-4 RADIUM-228 3/10/2014 0.623 Yes Y 0.0248 0.0248 pcilg
LT-G-027-8-10-20140221 160-5703-4 RADIUM-226 3/10/2014 1.79 Yes Y 0.198 0.198 pci/g
LT-G-027-8-10-20140221 160-5703-4 PROTACTINIUM 231 3/10/2014 -0.173 Yes Y U U 0.252 0.252 pci/g
LT-G-027-8-10-20140221 160-5703-4 LEAD-214 3/10/2014 0.661 Yes Y 0.0180 0.0180 pcilg
LT-G-027-8-10-20140221 160-5703-4 BISMUTH-212 3/10/2014 0.795 Yes Y 0.0967 0.0967 pcilg
LT-G-027-8-10-20140221 160-5703-4 THALLIUM-208 3/10/2014 0.212 Yes Y 0.00887 0.00887 pcilg
LT-G-027-8-10-20140221 160-5703-4 ACTINIUM 228 3/10/2014 0.623 Yes Y 0.0248 0.0248 pcilg
LT-G-027-8-10-20140221 160-5703-4 Protactinium 234 3/10/2014 1.47 Yes Y U 0.977 0.977 pcilg
LT-G-027-8-10-20140221 160-5703-4 URANIUM-235 3/10/2014 0.0611 Yes Y 0.0369 0.0369 pcilg
LT-G-027-8-10-20140221 160-5703-4 URANIUM 3/10/2014 0.816 Yes Y 0.200 0.200 pci/g
LT-G-027-8-10-20140221 160-5703-4 BISMUTH-214 3/10/2014 0.601 Yes Y 0.0168 0.0168 pcilg
Anaiytical Mgthod ~ E903.0

Sampie D Lab Sample D Chemical Name Anal Date  Rasuit Report  Detsct labQual ValQual Finsigual RL MDL  Units
1601078681A 1601078681A RADIUM-226 2/28/2014 0.1267 Yes Y U U 0.180 0.180 pci/l

FB028-20140221 160-5703-5 RADIUM-226 2/28/2014 0.117 Yes Y U U 0.246 0.246 pci/l

FB028-20140221LR 160-5703-5LR RADIUM-226 2/28/2014 0.1058 Yes Y U U 0.196 0.196 pcifl
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SDG: 16057031

Analytical Mathod  E©04.0

Sampie D LabSampie D  Chemical Name Anal Dats  Result Report Detect LabQual ValQual Fnalgual RL MDL__ Units
1601078671A 1601078671A  RADIUM-228 3/3/2014 0.02661 Yes Y u U 0286 0286  pcil
FB028-20140221 160-5703-5 RADIUM-228 3/3/2014 0.19 Yes Y U U 0432 0432  pcil
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SDG: 16057661

Analytical Method A-01-R

Sample D Lab Sampie D Chemical Name Anal Dats _ Rasuit Report  Detsct LlabQual VaiQual Fnalgual RL MDL  Units
1601086921A 1601086921A URANIUM 3/10/2014 -0.008264 Yes Y U U 0.0673 0.0673 pci/g
1601086921A 1601086921A URANIUM-235 3/10/2014 -0.005152 Yes Y U U 0.0714 0.0714 pcilg
1601086921A 1601086921A URANIUM 233 AND 234 3/10/2014 -0.01242 Yes Y U U 0.0751 0.0751 pcilg
1601087951A 1601087951A THORIUM 3/12/12014 0.036 Yes Y U U 0.202 0.202 pci/l
1601087951A 1601087951A THORIUM-230 3/12/2014 0.1614 Yes Y U U 0.231 0.231 pcifl
1601087951A 1601087951A THORIUM-228 3/12/2014 0.1314 Yes Y U U 0.362 0.362 pci/l
1601088071A 1601088071A URANIUM-235 3/12/2014 0.06864 Yes Y U U 0.136 0.136 pcift
1601088071A 1601088071A URANIUM 3/12/2014 0.001311 Yes Y U U 0.136 0.136 pcill
1601088071A 1601088071A URANIUM 233 AND 234 3/12/2014 0.02758 Yes Y U U 0.161 0.161 pei/l
1601105191A 1601105191A THORIUM-230 3/18/2014 0.1411 Yes Y 0.0573 0.0573 pcill
1601105191A 1601105191A THORIUM-228 3/18/2014 -0.0008633 Yes Y U U 0.139 0.139 pei/l
1601105191A 1601105191A THORIUM 3/18/2014 0.02621 Yes Y U U 0.0309 0.0309 pci/l
1601105221A 1601105221A THORIUM-230 3/19/2014 0.06205 Yes Y 0.0312 0.0312 pcilg
1601105221A 1601105221A THORIUM-228 3/19/2014 0.03117 Yes Y U U 0.0957 0.0957 pcilg
1601105221A 1601105221A THORIUM 3/19/2014 0.006464 Yes Y U U 0.0537 0.0537 pcilg
CC-C-028-GW-20140226 160-5766-6 URANIUM 3/12/2014 0.0286 Yes Y U U 0.0857 0.0857 poill
CC-C-028-GW-20140226 160-5766-6 URANIUM-235 3/12/2014 -0.0134 Yes Y U U 0.185 0.185 pci/l
CC-C-028-GW-20140226 160-5766-6 URANIUM 233 AND 234 3/12/2014 0.156 Yes Y U U 0.163 0.163 pci/l
CC-C-028-GW-20140226 160-5766-6 THORIUM-228 3/12/2014 0.25 Yes Y U U 0.479 0.479 pci/l
CC-C-028-GW-20140226 160-5766-6 THORIUM-230 3/12/2014 0.0414 Yes Y U U 0.304 0.304 pei/l
CC-C-028-GW-20140226 160-5766-6 THORIUM 3/12/2014 -0.0226 Yes Y U U 0.314 0.314 pci/l
DUP032-20140226 160-5766-8 URANIUM 3/12/2014 0.307 Yes Y 0.192 0.192 peill
DUP032-20140226 160-5766-8 URANIUM 233 AND 234 3/12/2014 0.205 Yes Y 0.173 0.173 pcifl
DUP032-20140226 160-5766-8 URANIUM-235 3/12/2014 -0.0066 Yes Y U U 0.160 0.160 pcifl
DUP032-20140226 160-5766-8 THORIUM 3/12/2014 -0.0288 Yes Y U U 0.292 0.292 pcifl
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SDG: 16057661

Analytical Method A-01-R

Sampie LabSampiel  Chemical Name Anal Daia  Result Report Detect LabOual ValQual Fnalgual RL MoL  Units
DUP032-20140226 160-5766-8 THORIUM-228 3/1212014 0.277 Yes Y u U 0.454 0.454 pci/l
DUP032-20140226 160-5766-8 THORIUM-230 3/12/2014 0.242 Yes Y U U 0.268 0.268 pci/l
FB004-GW-20140226 160-5766-9 URANIUM 233 AND 234 3/12/2014 0.0302 Yes Y U u 0.147 0.147 pcil
FB004-GW-20140226 160-5766-9 URANIUM-235 3/12/2014 0.0301 Yes Y U U 0.0902 0.0902  pcill
FB004-GW-20140226 160-5766-9 URANIUM 3/12/2014 -0.00452 Yes Y U U 0.110 0.110 pci/l
FB004-GW-20140226 160-5766-9 THORIUM-228 3/12/2014 0.0182 Yes Y U v 0.376 0.376 pcill
FB004-GW-20140226 160-5766-9 THORIUM-230 3/12/2014 0.142 Yes Y U u 0.233 0.233 pcifl
FB004-GW-20140226 160-5766-9 THORIUM 3/12/2014 -0.0508 Yes Y U U 0.304 0.304 pci/l
FB031-20140226 160-5766-5 URANIUM-235 3/12/2014 0.023 Yes Y U U 0.129 0.129 pci/l
FB031-20140226 160-5766-5 URANIUM 3/12/2014 0.0184 Yes Y u U 0.103 0.103 pci/l
FB031-20140226 160-5766-5 URANIUM 233 AND 234 3/12/2014 0.0512 Yes Y U U 0.139 0.139 pcifl
FB031-20140226 160-5766-5 THORIUM-228 3/12/2014 0.239 Yes Y U U 0.329 0.329 pci/l
FB031-20140226 160-5766-5 THORIUM 3/12/2014 0.0373 Yes Y u U 0.112 0.112 pcifl
FB031-20140226 160-5766-5 THORIUM-230 3/12/2014 0.104 Yes Y U U 0.171 0.171 pcifl
LT-C-054-GW-20140226 160-5766-7 URANIUM-235 3/12/2014 -0.17 Yes Y U U 2.36 2.36 pci/l
LT-C-054-GW-20140226 160-5766-7 URANIUM 233 AND 234 3/12/2014 7.03 Yes Y 2.23 2.23 pcift
LT-C-054-GW-20140226 160-5766-7 URANIUM 3/12/2014 4.39 Yes Y 2.36 2.36 pcil
LT-C-054-GW-20140226 160-5766-7 THORIUM-228 3/19/2014 3.58 Yes Y 1.34 1.34 pcill
LT-C-054-GW-20140226 160-5766-7 THORIUM-230 3/19/2014 4.18 Yes Y 0.891 0.891 peill
LT-C-054-GW-20140226 160-5766-7 THORIUM 3/19/2014 2.62 Yes Y 1.10 1.10 peifl
LT-C-064-8-10-20140226 160-5766-4 URANIUM-235 3/9/2014 0.0283 Yes Y U U 0.0424 0.0424 pcilg
LT-C-064-8-10-20140226 160-5766-4 URANIUM 233 AND 234 3/9/2014 0.317 Yes Y 0.0925 0.0925 pci/g
LT-C-064-8-10-20140226 160-5766-4 URANIUM 3/9/2014 0.275 Yes Y 0.0692 0.0692 pci/g
LT-C-064-8-10-20140226 160-5766-4 THORIUM-230 3/19/2014 0.385 Yes Y U 0.0488 0.0488 pci/g
LT-C-064-8-10-20140226 160-5766-4 THORIUM 3/19/2014 0.395 Yes Y 0.0320 0.0320 pci/g
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SDG: 16057661

Analytical Method A-01-R

Sample D LabSampie @  Chemical Name Anal Date  Result Report Detect LabQual ValQual Analgual RL MDL__ Units
LT-C-064-8-10-20140226 160-5766-4 THORIUM-228 3/19/2014 0.486 Yes Y 0.0821 0.0821  pcilg
LT-C-065-0-2-20140226 160-5766-1 URANIUM 3/9/2014 0.293 Yes Y 0.0608 0.0608 pci/g
LT-C-065-0-2-20140226 160-5766-1 URANIUM 233 AND 234 3/9/2014 0.374 Yes Y 0.0872 0.0872 pcilg
LT-C-065-0-2-20140226 160-5766-1 URANIUM-235 3/9/2014 0.0241 Yes Y 0.0606 0.0606 pci/g
LT-C-065-0-2-20140226 160-5766-1 THORIUM 3/19/2014 0.556 Yes Y 0.0334 0.0334 pcilg
LT-C-065-0-2-20140226 160-5766-1 THORIUM-228 3/19/2014 0.464 Yes Y 0.0961 0.0961 pcilg
LT-C-065-0-2-20140226 160-5766-1 THORIUM-230 3/19/2014 0.51 Yes Y 0.0581 0.0581 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ URANIUM 3/9/2014 0.2791 Yes Y 0.0969 0.0969 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  URANIUM-235 3/9/2014 0.01457 Yes Y 0.0888 0.0888 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  URANIUM 233 AND 234 3/9/2014 0.2976 Yes Y 0.130 0.130 pci/g
LT-C-065-0-2-20140226LR 160-5766-1LR ~ THORIUM 3/19/2014 0.3827 Yes Y 0.0306 0.0306 pci/g
LT-C-065-0-2-20140226L R 160-5766-1LR ~ THORIUM-230 3/19/2014 0.47 Yes Y 0.0470 0.0470 pcilg
LT-C-065-0-2-20140226L.R 160-5766-1LR ~ THORIUM-228 3/19/2014 0.4457 Yes Y 0.100 0.100 pcilg
LT-C-066-0-2-20140226 160-5766-2 URANIUM-235 3/9/2014 0.0346 Yes Y 0.0685 0.0685 pcilg
LT-C-066-0-2-20140226 160-5766-2 URANIUM 3/9/2014 0.447 Yes Y 0.0645 0.0645 pcilg
LT-C-066-0-2-20140226 160-5766-2 URANIUM 233 AND 234 3/8/2014 0.385 Yes Y 0.0811 0.0811  pcilg
LT-C-066-0-2-20140226 160-5766-2 THORIUM-230 3/19/2014 0.66 Yes Y 0.0529 0.0529 pci/g
LT-C-066-0-2-20140226 160-5766-2 THORIUM-228 3/19/2014 0.484 Yes Y 0.121 0.121 pci/g
LT-C-066-0-2-20140226 160-5766-2 THORIUM 3/19/2014 0.678 Yes Y 0.0601 0.0601 pcilg
LT-C-067-10-12-20140226 160-5766-3 URANIUM 233 AND 234 3/9/2014 0.19 Yes Y 0.0840 0.0840 pci/g
LT-C-067-10-12-20140226 160-5766-3 URANIUM-235 3/9/2014 0.0333 Yes Y 0.0777 0.0777 pcilg
LT-C-067-10-12-20140226 160-5766-3 URANIUM 3/9/2014 0.105 Yes Y 0.0569 0.0569 pcilg
LT-C-067-10-12-20140226 160-5766-3 THORIUM 3/19/2014 0.411 Yes Y 0.0590 0.0590 pci/g
LT-C-067-10-12-20140226 160-5766-3 THORIUM-228 3/19/2014 0.499 Yes Y 0.0955 0.0955 pcilg
LT-C-067-10-12-20140226 160-5766-3 THORIUM-230 3/19/2014 0.29 Yes Y 0.0650 0.0650 pcilg
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SDG: 16057661

Analytical Method

Sample D Lab Sample ID  Chemical Name Anal Date  Result Report Datect labOual ValQual FAnslqual RI MDL___ Units
1601083491A 1601083491A LEAD-214 3/17/2014 6.516 Yes Y U v 8.72 8.72 pcil

1601083491A 1601083491A Protactinium 234 3/17/2014 36.22 Yes Y U u 517 517 pci/l

1601083491A 1601083491A COBALT-60 3/17/2014 1.393 Yes Y U U 4.79 4.79 pcil

1601083491A 1601083491A AMERICIUM-241 3/17/2014 1.671 Yes Y U U 6.04 6.04 pcifl

1601083491A 1601083491A POTASSIUM-40 3/17/2014 43.13 Yes Y U U 61.8 61.8 pci/l

1601083491A 1601083491A CESIUM-137 3/17/2014 -1.12 Yes Y U u 4.78 4.78 pci/l

1601083491A 1601083491A BISMUTH-214 3/17/2014 3.807 Yes Y U U 11.8 11.8 pci/l

1601083491A 1601083491A BISMUTH-212 3/17/2014 19.67 Yes Y u U 47.2 47.2 pci/l

1601083491A 1601083491A PROTACTINIUM 231 3/17/2014 3.76 Yes Y U U 107 107 pcill

1601083491A 1601083491A LEAD-212 3/17/2014 -1.999 Yes Y U U 7.56 7.56 pcifl

1601083491A 1601083491A ACTINIUM 228 3/17/2014 7.374 Yes Y U U 14.7 14.7 pcifl

1601087801A 1601087801A AMERICIUM-241 3/14/2014 -0.0004537 Yes Y U U 0.00786 0.00786 pci/g
1601087801A 1601087801A BISMUTH-212 3/14/2014 0.02268 Yes Y U U 0.0509 0.0509 pcilg
1601087801A 1601087801A BISMUTH-214 3/14/2014 -0.007453 Yes Y u u 0.0129 0.0129 pcifg
1601087801A 1601087801A URANIUM-235 3/14/2014 0.01029 Yes Y u U 0.0224 0.0224  pcilg
1601087801A 1601087801A THALLIUM-208 3/14/2014 0.001967 Yes Y U u 0.00518 0.00518 pci/g
1601087801A 1601087801A COBALT-60 3/14/2014 -0.00005143  Yes Y U u 0.00566 0.00566 pci/g
1601087801A 1601087801A CESIUM-137 3/14/2014 -0.00128 Yes Y U U 0.00521 0.00521 pcilg
1601087801A 1601087801A URANIUM 3/14/2014 0.00292 Yes Y U U 0.0862 0.0862 pcilg
1601087801A 1601087801A THORIUM-234 3/14/2014 0.00292 Yes Y u U 0.0862 0.0862 pcilg
1601087801A 1601087801A Protactinium 234 3/14/2014 0.2832 Yes Y U U 0.571 0.571 pci/g
1601087801A 1601087801A LEAD-210 3/14/2014 0.02257 Yes Y U U 0.0924 0.0924 pcilg
1601087801A 1601087801A ACTINIUM 228 3/14/2014 0.005747 Yes Y u u 0.0171 0.0171  pci/g
1601087801A 1601087801A LEAD-214 3/14/2014 0.001548 Yes Y u U 0.0103 0.0103 pci/g
1601087801A 1601087801A RADIUM-228 3/14/2014 0.005747 Yes Y U U 0.0171 0.0171  pcilg
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SDG: 16057661

Analytical Method  E901.1

Sampie D Lab Sampie D Chemical Name Anal Dats  Result Report  Detsct LlabQual ValOual Analgual  RL MpL  Unlis
1601087801A 1601087801A POTASSIUM-40 3/14/2014 0.03049 Yes Y u U 0.0590 0.0590 pcilg
1601087801A 1601087801A PROTACTINIUM 231 3/14/2014 0.01539 Yes Y U U 0.0784 0.0784 pcilg
1601087801A 1601087801A RADIUM-226 3/14/2014 -0.05294 Yes Y ] U 0.107 0.107 pcilg
1601087801A 1601087801A LEAD-212 3/14/2014 0.001223 Yes Y U U 0.00827 0.00827 pci/g
CC-C-028-GW-20140226 160-5766-6 LEAD-212 3/10/2014 1.55 Yes Y U U 7.40 7.40 pei/l
CC-C-028-GW-20140226 160-5766-6 BISMUTH-212 3/10/2014 17.8 Yes Y U U 449 44.9 pci/l
CC-C-028-GW-20140226 160-5766-6 CESIUM-137 3/10/2014 0.565 Yes Y U U 4.03 4.03 pci/l
CC-C-028-GW-20140226 160-5766-6 LEAD-214 3/10/2014 1.07 Yes Y U U 10.5 10.5 pci/l
CC-C-028-GW-20140226 160-5766-6 POTASSIUM-40 3/10/2014 100 Yes Y 74.4 74.4 pci/l
CC-C-028-GW-20140226 160-5766-6 PROTACTINIUM 231 3/10/2014 482 Yes Y U U 107 107 pci/l
CC-C-028-GW-20140226 160-5766-6 Protactinium 234 3/10/2014 192 Yes Y U U 504 504 pci/l
CC-C-028-GW-20140226 160-5766-6 ACTINIUM 228 3/10/2014 259 Yes Y 11.2 11.2 pci/l
CC-C-028-GW-20140226 160-5766-6 BISMUTH-214 3/10/2014 2.92 Yes Y U U 11.7 1.7 pci/l
DUP032-20140226 160-5766-8 ACTINIUM 228 3/10/2014 1 Yes Y U U 13.8 13.8 pcifl
DUP032-20140226 160-5766-8 Protactinium 234 3/10/2014 160 Yes Y ] U 531 531 pci/l
DUP032-20140226 160-5766-8 PROTACTINIUM 231 3/10/2014 22.7 Yes Y U U 112 112 pei/l
DUP032-20140226 160-5766-8 POTASSIUM-40 3/10/2014 76.5 Yes Y 64.8 64.8 pci/l
DUP032-20140226 160-5766-8 LEAD-214 3/10/2014 8.57 Yes Y U U 9.08 9.08 pci/l
DUP032-20140226 160-5766-8 LEAD-212 3/10/2014 -1.29 Yes Y U U 7.53 7.53 pci/l
DUP032-20140226 160-5766-8 CESIUM-137 3/10/2014 1.69 Yes Y U U 3.23 3.23 pei/l
DUP032-20140226 160-5766-8 BISMUTH-212 3/10/2014 22.6 Yes Y U U 47.9 47.9 pei/l
DUP032-20140226 160-5766-8 BISMUTH-214 3/10/2014 7.74 Yes Y U U 12.7 12.7 pcill
FB004-GW-20140226 160-5766-9 BISMUTH-212 3/14/2014 17.9 Yes Y U U 446 446 pcill
FB004-GW-20140226 160-5766-9 Protactinium 234 3/14/2014 137 Yes Y U U 512 512 pci/l
FB004-GW-20140226 160-5766-9 PROTACTINIUM 231 3/14/2014 -8.94 Yes Y U U 102 102 pci/l

Page 53 of 60
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Analytical Method  E©01.1

Sample D Lab Sampie B Chemical Name Anal Date  Result Report  Detect labQual ValQual Anaigual  RL ML Units
FB004-GW-20140226 160-5766-9 POTASSIUM-40 3/14/2014 57.5 Yes Y 43.7 43.7 pcifl
FB004-GW-20140226 160-5766-9 LEAD-214 3/14/2014 1 Yes Y 7.23 7.23 pci/l
FB004-GW-20140226 160-5766-9 LEAD-212 3/14/2014 0.978 Yes Y U U 7.67 7.67 pci/l
FB004-GW-20140226 160-5766-9 ACTINIUM 228 3/14/2014 5.02 Yes Y U U 1.6 11.6 pci/l
FB004-GW-20140226 160-5766-9 BISMUTH-214 3/14/2014 5.45 Yes Y U U 8.59 8.59 pcill
FB004-GW-20140226 160-5766-9 CESIUM-137 3/14/2014 1.74 Yes Y U U 3.48 3.48 peill
FB031-20140226 160-5766-5 LEAD-212 3/12/2014 -1.94 Yes Y ] ] 7.19 719 pci/l
FB031-20140226 160-5766-5 POTASSIUM-40 3/12/2014 48.9 Yes Y U u 62.0 62.0 pei/l
FB031-20140226 160-5766-5 Protactinium 234 3/12/2014 193 Yes Y U U 516 516 pci/l
FB031-20140226 160-5766-5 CESIUM-137 3/12/2014 -0.0162 Yes Y U U 4.20 4.20 pcifl
FB031-20140226 160-5766-5 BISMUTH-214 3/12/2014 -3.29 Yes Y U U 1.7 1.7 pci/l
FB031-20140226 160-5766-5 BISMUTH-212 3/12/2014 24.8 Yes Y U U 45.6 45.6 pci/l
FB031-20140226 160-5766-5 LEAD-214 3/12/2014 -1.86 Yes Y U U 9.76 9.76 pci/l
FB031-20140226 160-5766-5 ACTINIUM 228 3/12/2014 8.87 Yes Y U U 14.4 14.4 peill
FB031-20140226 160-5766-5 PROTACTINIUM 231 3/12/2014 543 Yes Y U U 107 107 peifl
FB031-20140226LR 160-5766-5LR AMERICIUM-241 3/11/2014 1.601 Yes Y U U 8.12 8.12 pci/l
FB031-20140226LR 160-5766-5LR Protactinium 234 3/11/2014 293.1 Yes Y U U 474 474 pci/l
FB031-20140226LR 160-5766-5LR PROTACTINIUM 231 3/11/2014 -3.854 Yes Y U U 104 104 pei/l
FB031-20140226LR 160-5766-5LR POTASSIUM-40 3/11/2014 19.08 Yes Y U U 55.7 55.7 pci/l
FB031-20140226LR 160-5766-5LR LEAD-214 3/11/2014 5.064 Yes Y U U 9.61 9.61 pcill
FB031-20140226LR 160-5766-5LR LEAD-212 3/11/2014 0.9164 Yes Y U U 7.1 7.1 pcii
FB031-20140226LR 160-5766-5L.R COBALT-60 3/11/2014 1.392 Yes Y U U 3.70 3.70 pci/l
FB031-20140226LR 160-5766-5LR CESIUM-137 3/11/2014 1.028 Yes Y U U 3.83 3.83 pci/l
FB031-20140226LR 160-5766-5LR BISMUTH-212 3/11/2014 16.17 Yes Y U U 481 48.1 pci/l
FB031-20140226LR 160-5766-5LR ACTINIUM 228 3/11/2014 7.336 Yes Y U U 12.5 12.5 pci/l
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Analytical Method ES01.1

Sampie D Lab Sample D Chemical Name Anal Date  Result Report  Detect LabQual ValQual Fnalgual AL MDL  Uniis
FB031-20140226LR 160-5766-5LR BISMUTH-214 3/11/2014 10.01 Yes Y U U 10.6 10.6 pci/l
LT-C-054-GW-20140226 160-5766-7 ACTINIUM 228 3/17/2014 20.8 Yes Y 9.81 9.81 pcill
LT-C-054-GW-20140226 160-5766-7 LEAD-212 3/17/2014 4.59 Yes Y U ] 7.33 7.33 pci/l
LT-C-054-GW-20140226 160-5766-7 LEAD-214 3/17/2014 25 Yes Y 6.92 6.92 pci/l
LT-C-054-GW-20140226 160-5766-7 BISMUTH-214 3/17/2014 16.8 Yes Y 9.43 9.43 pci/l
LT-C-054-GW-20140226 160-5766-7 CESIUM-137 3/17/2014 0.283 Yes Y U U 4.25 4.25 pci/l
LT-C-054-GW-20140226 160-5766-7 POTASSIUM-40 3/17/2014 110 Yes Y 46.3 46.3 pei/l
LT-C-054-GW-20140226 160-5766-7 PROTACTINIUM 231 3/17/2014 7.72 Yes Y U 9] 109 109 pci/l
LT-C-054-GW-20140226 160-5766-7 Protactinium 234 3/17/2014 479 Yes Y 460 460 pcill
LT-C-054-GW-20140226 160-5766-7 BISMUTH-212 3/17/2014 12.7 Yes Y U U 471 471 pci/l
LT-C-064-8-10-20140226 160-5766-4 LEAD-210 3/11/2014 0.374 Yes Y 0.138 0.138 pci/g
LT-C-064-8-10-20140226 160-5766-4 THALLIUM-208 3/11/2014 0.163 Yes Y 0.00743 0.00743 pcilg
LT-C-064-8-10-20140226 160-5766-4 ACTINIUM 228 3/11/2014 0.539 Yes Y 0.0202 0.0202 pcilg
LT-C-064-8-10-20140226 160-5766-4 LEAD-214 3/11/2014 0.42 Yes Y 0.0143 0.0143 peci/g
LT-C-064-8-10-20140226 160-5766-4 URANIUM-235 3/11/2014 0.0554 Yes Y 0.0381 0.0381 pcilg
LT-C-064-8-10-20140226 160-5766-4 THORIUM-234 3/11/2014 0.499 Yes Y 0.158 0.158 pci/g
LT-C-064-8-10-20140226 160-5766-4 RADIUM-228 3/11/2014 0.539 Yes Y 0.0202 0.0202 pcilg
LT-C-064-8-10-20140226 160-5766-4 RADIUM-226 3/11/2014 0.847 Yes Y 0.155 0.155 pci/g
LT-C-064-8-10-20140226 160-5766-4 Protactinium 234 3/11/2014 0.579 Yes Y U U 1.00 1.00 pcifg
LT-C-064-8-10-20140226 160-5766-4 PROTACTINIUM 231 3/11/2014 -0.206 Yes Y U U 0.213 0.213 pci/g
LT-C-064-8-10-20140226 160-5766-4 POTASSIUM-40 3/11/2014 6.13 Yes Y 0.0741 0.0741 pcilg
LT-C-064-8-10-20140226 160-5766-4 LEAD-212 3/11/2014 0.54 Yes Y 0.0110 0.0110 pciflg
LT-C-064-8-10-20140226 160-5766-4 BISMUTH-214 3/11/2014 0.37 Yes Y 0.0144 0.0144  pcilg
LT-C-064-8-10-20140226 160-5766-4 BISMUTH-212 3/11/2014 0.595 Yes Y 0.0866 0.0866 pcilg
LT-C-064-8-10-20140226 160-5766-4 URANIUM 3/11/2014 0.499 Yes Y 0.158 0.158 pcilg
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Analytical Msthod  E901.1

Sampie D Lab Sampie D Chemical Name Anal Dats  Result Report Detect LabQual ValQual Fnalgual RL MDL__ Units
LT-C-065-0-2-20140226 160-5766-1 ACTINIUM 228 3/14/2014 0.559 Yes Y 0.0286 0.0286 pci/g
LT-C-065-0-2-20140226 160-5766-1 Protactinium 234 3/14/2014 1.67 Yes Y 0.889 0.889 pcilg
LT-C-065-0-2-20140226 160-5766-1 URANIUM 3/14/2014 0.604 Yes Y 0.162 0.162 pci/g
LT-C-065-0-2-20140226 160-5766-1 THORIUM-234 3/14/2014 0.604 Yes Y 0.162 0.162 pci/g
LT-C-065-0-2-20140226 160-5766-1 THALLIUM-208 3/14/2014 0.184 Yes Y 0.00759 0.00759 pci/g
LT-C-065-0-2-20140226 160-5766-1 RADIUM-228 3/14/2014 0.559 Yes Y 0.0286 0.0286 pci/g
LT-C-065-0-2-20140226 160-5766-1 RADIUM-226 3/14/2014 1.11 Yes Y 0.177 0.177 pci/g
LT-C-065-0-2-20140226 160-5766-1 PROTACTINIUM 231 3/14/2014 -0.226 Yes Y 0.226 0.226 pcilg
LT-C-065-0-2-20140226 160-5766-1 LEAD-214 3/14/2014 0.546 Yes Y 0.0157 0.0157  pcilg
LT-C-065-0-2-20140226 160-5766-1 LEAD-210 3/14/2014 0.436 Yes Y 0.156 0.156 pci/g
LT-C-065-0-2-20140226 160-5766-1 URANIUM-235 3/14/2014 0.0554 Yes Y 0.0356 0.0356 pcilg
LT-C-065-0-2-20140226 160-5766-1 BISMUTH-212 3/14/2014 0.623 Yes Y 0.0087 0.0987 pcilg
LT-C-065-0-2-20140226 160-5766-1 POTASSIUM-40 3/14/2014 8.88 Yes Y 0.0837 0.0837 pci/g
LT-C-065-0-2-20140226 160-5766-1 BISMUTH-214 3/14/2014 0.446 Yes Y 0.0162 0.0162 pci/g
LT-C-065-0-2-20140226 160-5766-1 LEAD-212 3/14/2014 0.608 Yes Y 0.0116 0.0116 pci/g
LT-C-065-0-2-20140226L.R 160-6766-1LR  LEAD-210 3/14/2014 0.4963 Yes Y 0.154 0.154 pci/g
LT-C-065-0-2-20140226LR 160-5766-1LR  Protactinium 234 3/14/2014 1.248 Yes Y 0.694 0.694 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ PROTACTINIUM 231 3/14/2014 -0.2934 Yes Y 0.205 0.205 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  THALLIUM-208 3/14/2014 0.1943 Yes Y 0.00756 0.00756 pci/g
LT-C-065-0-2-20140226LR 160-5766-1LR ~ THORIUM-234 3/14/2014 0.6658 Yes Y 0.169 0.169 pci/g
LT-C-065-0-2-20140226LR 160-5766-1LR ~ URANIUM 3/14/2014 0.6658 Yes Y 0.169 0.169 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ URANIUM-235 3/14/2014 0.06007 Yes Y 0.0410 0.0410 pci/g
LT-C-065-0-2-20140226LR 160-5766-1LR  POTASSIUM-40 3/14/2014 9.096 Yes Y 0.0629 0.0629 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  RADIUM-226 3/14/2014 1.073 Yes Y 0.163 0.163 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  LEAD-212 3/14/2014 0.6064 Yes Y 0.0110 0.0110  pci/g
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SDG: 16057661

Analytical Method  ES01.1

Sampie D Lab Sample D Chemical Name Anal Data __Result Report Detect labQual ValQual Fnalqual RI MDL __ Units
LT-C-065-0-2-20140226LR 160-5766-1LR ~ RADIUM-228 3/14/2014 0.5671 Yes Y 0.0215 0.0215 pcifg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ COBALT-60 3M14/2014 -0.001459 Yes Y U U 0.00936 0.00936 pcifg
LT-C-065-0-2-20140226LR 160-5766-1LR  CESIUM-137 3/14/2014 0.05582 Yes Y 0.00685 0.00685 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  BISMUTH-214 3/14/2014 0.4752 Yes Y 0.0152 0.0152 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ BISMUTH-212 3/14/2014 0.6546 Yes Y 0.0881 0.0881 pcifg
LT-C-065-0-2-20140226LR 160-5766-1LR  AMERICIUM-241 3/14/2014 0.008756 Yes Y u u 0.0143 0.0143 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR  ACTINIUM 228 3/14/2014 0.5671 Yes Y 0.0215 0.0215 pcilg
LT-C-065-0-2-20140226LR 160-5766-1LR ~ LEAD-214 3/14/2014 0.5412 Yes Y 0.0131 0.0131  pci/g
LT-C-066-0-2-20140226 160-5766-2 Protactinium 234 3/11/2014 1.65 Yes Y 0.976 0.976 pcilg
LT-C-066-0-2-20140226 160-5766-2 ACTINIUM 228 3/11/2014 0.766 Yes Y 0.0278 0.0278 pcilg
LT-C-066-0-2-20140226 160-5766-2 PROTACTINIUM 231 3/11/2014 0.0985 Yes Y u U 0.189 0.189 pcilg
LT-C-066-0-2-20140226 160-5766-2 POTASSIUM-40 3M11/2014 8.92 Yes Y 0.0926 0.0926 pcilg
LT-C-066-0-2-20140226 160-5766-2 LEAD-214 3/11/2014 0.66 Yes Y 0.0205 0.0205 pcilg
LT-C-066-0-2-20140226 160-5766-2 LEAD-212 3/11/2014 0.839 Yes Y 0.0136 0.0136 pcilg
LT-C-066-0-2-20140226 160-5766-2 LEAD-210 3/11/2014 0.865 Yes Y 0.200 0.200 pcifg
LT-C-066-0-2-20140226 160-5766-2 URANIUM-235 3/11/2014 0.0539 Yes Y 0.0467 0.0467 pcilg
LT-C-066-0-2-20140226 160-5766-2 BISMUTH-212 3/11/2014 0.809 Yes Y 0.0827 0.0827 pcilg
LT-C-066-0-2-20140226 160-5766-2 RADIUM-226 3/11/2014 1.46 Yes Y 0.194 0.194 pci/g
LT-C-066-0-2-20140226 160-5766-2 RADIUM-228 3/11/2014 0.766 Yes Y 0.0278 0.0278 pcilg
LT-C-066-0-2-20140226 160-5766-2 THALLIUM-208 3M11/2014 0.262 Yes Y 0.00926 0.00926 pci/g
LT-C-066-0-2-20140226 160-5766-2 THORIUM-234 3/11/2014 0.765 Yes Y 0.190 0.190 pcifg
LT-C-066-0-2-20140226 160-5766-2 URANIUM 3/11/2014 0.765 Yes Y 0.190 0.190 pcilg
LT-C-066-0-2-20140226 160-5766-2 BISMUTH-214 3/11/2014 0.586 Yes Y 0.0178 0.0178 pci/lg
LT-C-067-10-12-20140226 160-5766-3 Protactinium 234 3/11/2014 0.592 Yes Y v U 0.730 0.730 pci/g
LT-C-067-10-12-20140226 160-5766-3 URANIUM 3/11/2014 0.307 Yes Y 0.141 0.141 pcilg
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SDG: 16057661

Analytical Methed  E901.1

Sampie Lab Sampie D Chemical Name Anal Date  Result Report Detect LabQual ValQual Fnalgual RL MDL _ Units
LT-C-067-10-12-20140226 160-5766-3 POTASSIUM-40 3/11/2014 5.42 Yes Y 0.0664 0.0664 pcilg
LT-C-067-10-12-20140226 160-5766-3 PROTACTINIUM 231 3/11/2014 -0.176 Yes Y u U 0.186 0.186 pcilg
LT-C-067-10-12-20140226 160-5766-3 ACTINIUM 228 3/M11/2014 0.47 Yes Y 0.0191 0.0191 pcilg
LT-C-067-10-12-20140226 160-5766-3 BISMUTH-212 3/11/2014 0.533 Yes Y 0.0703 0.0703 pcilg
LT-C-067-10-12-20140226 160-5766-3 BISMUTH-214 3/11/2014 0.222 Yes Y 0.0125 0.0125 pcilg
LT-C-067-10-12-20140226 160-5766-3 LEAD-210 3/11/2014 0.169 Yes Y 0.139 0.139 pcilg
LT-C-067-10-12-20140226 160-5766-3 LEAD-212 3/11/2014 0.453 Yes Y 0.0123 0.0123 pcilg
LT-C-067-10-12-20140226 160-5766-3 THALLIUM-208 3/11/2014 0.158 Yes Y 0.00628 0.00628 pci/g
LT-C-067-10-12-20140226 160-5766-3 LEAD-214 3/11/2014 0.247 Yes Y 0.0137 0.0137 pcilg
LT-C-067-10-12-20140226 160-5766-3 RADIUM-226 3/11/2014 0.516 Yes Y 0.126 0.126 pci/g
LT-C-067-10-12-20140226 160-5766-3 THORIUM-234 3/11/2014 0.307 Yes Y 0.141 0.141 pci/g
LT-C-067-10-12-20140226 160-5766-3 RADIUM-228 3/11/2014 0.47 Yes Y 0.0191 0.0191 pci/g
LT-C-067-10-12-20140226 160-5766-3 URANIUM-235 3/11/2014 0.0188 Yes Y U U 0.0400 0.0400 pcilg
Analytical Mathod ~ E903.0

Sampie D Lab Sampie  Chemical Name Anal Dats  Resuit Report Detect LahQual ValQual Fnalgual Rl MOL__ Units
1601080711A 1601080711A RADIUM-226 3/5/2014 0.09473 Yes Y U U 0.183 0.183 peifl

CC-C-028-GW-20140226 160-5766-6 RADIUM-226 3/5/2014 1.76 Yes Y 0.242 0.242 pcifl

DUP032-20140226 160-5766-8 RADIUM-226 3/5/2014 1.1 Yes Y 0.233 0.233 pcifi

FB004-GW-20140226 160-5766-9 RADIUM-226 3/5/2014 0.0199 Yes Y U U 0.231 0.231 pcifl

FB004-GW-20140226LR 160-5766-9LR RADIUM-226 3/5/2014 0.1228 Yes Y U U 0.191 0.191 pci/l

FB031-20140226 160-5766-5 RADIUM-226 3/5/2014 0.0555 Yes Y U U 0.201 0.201 pcifl

LT-C-054-GW-20140226 160-5766-7 RADIUM-226 3/5/2014 11.6 Yes Y 0.725 0.725 pcifl

Analytical Method ~ E©04.0

Sampie D Lab Sampie D Chemical Name Anal Date _ Result Report Detect LabQual ValQual Analgual RL MDL  Units
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SDG: 16057661

Analytical Method ~ E904.0

Sampie D LabSampie D  Ehemical Name Anal Dats __ Result Report Detect LabQual ValQual FAnalgual RL MDL__ Units
1601080671A 1601080671A RADIUM-228 3/6/2014 0.05515 Yes Y U U 0.365 0.365 pcill
CC-C-028-GW-20140226 160-5766-6 RADIUM-228 3/6/2014 1.24 Yes Y 0.433 0.433 pcifl
DUP032-20140226 160-5766-8 RADIUM-228 3/6/2014 1.09 Yes Y 0.420 0.420 pcil
FB004-GW-20140226 160-5766-9 RADIUM-228 3/6/2014 0.209 Yes Y U U 0.346 0.346 pcil
FB031-20140226 160-5766-5 RADIUM-228 3/6/2014 0.0677 Yes Y U U 0.349 0.349 pcil
LT-C-054-GW-20140226 160-5766-7 RADIUM-228 3/6/2014 2.9 Yes Y 1.85 1.85 pcifi
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Angiytical Method  E©03.0

Sampie D Lab Sampie 1D Chemical Name Anal Dats  Resuit Report Detect LabQual ValQual Fndigual HRL MDL _ Units
1601127391A 1601127391A  RADIUM-226 3/30/2014 0.05449 Yes Y u u 0.0633  0.0633 pcil
LT-C-054-GW-20140226 160-5766-7 RADIUM-226 3/30/2014 4.75 Yes Y 0312 0312  pcil
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